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Introduction

Over the past 2 decades, evidence-based practice (EBP) has attracted substantial interest
among health professionals and has contributed to the development of numerous clinical guide-
lines and evidence-based interventions in nursing [1]. Since 2020, the Journal of the Korean
Academy of Nursing (JKAN) has published approximately 20 EBP-related studies each year.
However, the availability of evidence does not ensure its use in healthcare settings, and a sub-
stantial proportion of evidence still does not reach the bedside [2,3].

As Skolarus and Williams [4] have noted, this persistent evidence—practice gap—often
termed the “know-do gap”—is one of the central challenges in contemporary healthcare. Ad-
dressing this gap therefore requires more than the production of additional evidence; it also re-
quires a clear understanding of implementation science and the ability to apply its principles in
real-world settings [5]. To ensure that advances in nursing science lead to tangible benefits for
patients, nurses must be actively engaged in translating scientific discoveries into practical, pa-
tient- and family-centered care. This engagement is pivotal to the effective implementation of
EBP in daily nursing care [1,6]. In practice, nurses can serve as clinical champions by adapting
protocols to local workflows and monitoring the fidelity of EBP delivery [1,6]. This editorial
provides a concise overview of implementation science as an approach to improving the adop-

tion of EBP in nursing.

Definition and Scope of Implementation Science

Implementation science is the study of methods that promote the systematic adoption of EBP
into routine care [2]. Its goal is to improve the quality, effectiveness, safety, equity, and sustain-
ability of care [2]. Unlike quality improvement, which typically addresses specific problems
within single settings, implementation science seeks to generate transferable knowledge about
how EBP is adopted, sustained, and scaled across diverse healthcare contexts [4]. Whereas tra-
ditional research asks whether an intervention works, implementation science examines how a
proven intervention is adopted, applied, and sustained in routine clinical practice, with atten-
tion to the strategies and contextual factors that shape its use [2,5]. More specifically, implemen-
tation research is the empirical component of implementation science. It identifies multilevel
barriers and facilitators, tests context-sensitive strategies, and evaluates implementation out-

comes [2,4].

Barriers to and Facilitators of Implementation Strategies

Implementation strategies are specific methods used to encourage the adoption, delivery, and
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sustained use of interventions [6]. These methods include audit
and feedback, education, clinical championing, reminders, facili-
tation, and workflow redesign [5]. Implementation is shaped by
contextual determinants at multiple levels, including individual
knowledge and motivation, professional roles, organizational cul-
ture, leadership support, available resources, and compatibility
with existing workflows [5,7]. Accordingly, implementation strat-
egies are most likely to be effective when they address context-spe-
cific barriers and facilitators [7]. In a systematic review and me-
ta-analysis, Fontaine et al. [8] found that strategies such as
education, audit and feedback, champions, and reminders im-
proved nursing practice, although their effects on patient out-
comes were generally modest. No single strategy was consistently
superior across settings, underscoring the need to select and tailor
strategies according to contextual determinants. Education direct-
ed at practicing nurses may support implementation, but it is un-
likely to be sufficient when nurses” uptake is shaped by perceived
burden, professional identity, and fit with existing workflows [2,7].
A systematic assessment of these contextual factors is therefore re-

quired to support successful implementation.

Practical Application of Implementation
Research

As the field has matured, theories, models, and frameworks
(TMFs) have proliferated [9]. Determinant frameworks, such as
the Consolidated Framework for Implementation Research, iden-
tify factors that shape implementation success or failure. Evalua-
tion frameworks include the Reach, Effectiveness, Adoption, Im-
plementation, and Maintenance framework [5,9]. In addition to
clinical outcomes, key implementation outcomes should be mea-
sured, including acceptability, adoption, appropriateness, feasibili-
ty, fidelity, implementation cost, penetration, and sustainability
[5]. Measuring these outcomes is essential for distinguishing an
ineffective intervention that was adequately delivered from an ef-
fective intervention that was poorly implemented. Beyond catego-
rizing determinants and outcomes, TMFs can guide the selection
of strategies for a given context and provide a common structure
for transparent reporting of determinants, strategies, adaptations,
and outcomes [7]. To generate transferable knowledge, studies
should link identified determinants to selected strategies and pre-
specified implementation outcomes [5,7,8].

Given the interdependence of effectiveness and implementa-
tion, hybrid effectiveness-implementation designs evaluate clini-
cal and implementation outcomes within a single study, thereby

shortening the path from discovery to routine use [10]. Mixed
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methods are particularly well suited to this work [5], and rigorous
designs should address team and knowledge-user engagement,
equity, selection and application of TMFs, fidelity and adaptation
monitoring, and sustainability and scalability from the outset [7].
Implementation may also require de-implementing low-value
routines, such as routine nighttime vital-sign checks in stable pa-
tients, when these practices compromise clinical efficiency [9].
For example, a mobile health-based self-care management pro-
gram for patients after myocardial infarction could be evaluated
using a hybrid effectiveness—implementation design that assesses
its clinical effects and real-world implementation simultaneously.
A mixed-methods design embedded within this approach could
clarify not only whether the program is effective but also which
contextual factors facilitate or hinder its uptake across diverse
healthcare settings. Nevertheless, hybrid designs require substan-
tial resources and expertise. Therefore, bridging the evidence-
practice gap cannot be achieved through a single trial; instead,
implementation knowledge depends on replication across settings

and synthesis through systematic reviews.

Conclusion

Implementation science is essential for bridging the gap be-
tween evidence and routine nursing care. Future research should
examine how contextual determinants, including staffing, shift
work, and workflow, shape the adoption, delivery, fidelity, scope,
and sustainability of EBP, as well as the de-implementation of
low-value practices. In implementation research, appropriate
TMFs should be applied from the design stage to frame both the
analysis of determinants and the evaluation of implementation
outcomes. By engaging nurses, clinicians, managers, patients,
caregivers, and policymakers to address local barriers and evaluate
implementation and patient outcomes together, implementation
science can strengthen the uptake and sustained use of evidence
in nursing practice. Researchers are encouraged to submit work
that contributes to narrowing the gap between nursing research
and practice. We hope that JKAN will serve as an important plat-

form for advancing implementation science in nursing.

Article Information

Conflicts of Interest

Youn-Jung Son serves as Editor-in-Chief of the Journal of Kore-
an Academy of Nursing but has no role in the decision to publish
this article. Except for that, no potential conflict of interest rele-

vant to this article was reported.

https://www.jkan.or.kr



Implementation of evidence—based practice in nursing

Acknowledgements
None.

Funding
None.

Data Sharing Statement
Data sharing is not applicable to this article as no new data were

created or analyzed in this study.

Disclosure and declaration of Al use
None.

Author Contributions

Conceptualization, Final approval of the manuscript, Investiga-
tion, Methodology, Writing-original draft, and Writing-review &
editing: YJS.

References

1. Chisholm A, Russolillo A, Carter M, Steinberg M, Lambert L,
Knox A, et al. Advancing evidence-based practice through the
Knowledge Translation Challenge: nurses’ important roles in re-
search, implementation science and practice change. ] Adv Nurs.
2025;81(11):7285-7293. https://doi.org/10.1111/jan. 16362

2. Bauer MS, Kirchner J. Implementation science: what is it and
why should I care? Psychiatry Res. 2020;283:112376. https://
doi.org/10.1016/j.psychres.2019.04.025

3. Younas A. Uptake of innovations in nursing: the necessity for
implementation science. Creat Nurs. 2023;29(2):177-181.
https://doi.org/10.1177/10784535231195426

https://www.jkan.or.kr

4. Skolarus LE, Williams LS. Implementation research: an ap-
proach to overcoming the know-do gap. Lancet Neurol. 2024;
23(7):656-658. https://doi.org/10.1016/S1474-4422(24)00219-9

5. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G,
Bunger A, et al. Outcomes for implementation research: con-
ceptual distinctions, measurement challenges, and research
agenda. Adm Policy Ment Health. 2011;38(2):65-76. https://
doi.org/10.1007/s10488-010-0319-7

6. Roberts NA, Young AM, Duff ]. Using implementation sci-
ence in nursing research. Semin Oncol Nurs. 2023;39(2):
151399. https://doi.org/10.1016/j.soncn.2023.151399

7. Moullin JC, Dickson KS, Stadnick NA, Albers B, Nilsen P,
Broder-Fingert S, et al. Ten recommendations for using im-
plementation frameworks in research and practice. Imple-
ment Sci Commun. 2020;1:42. https://doi.org/10.1186/
$43058-020-00023-7

8. Fontaine G, Vinette B, Weight C, Maheu-Cadotte MA, La-
vallée A, Deschénes ME et al. Effects of implementation strat-
egies on nursing practice and patient outcomes: a comprehen-
sive systematic review and meta-analysis. Implement Sci.
2024;19(1):68. https://doi.org/10.1186/s13012-024-01398-0

9. Wang Y, Wong EL, Nilsen P, Chung VC, Tian Y, Yeoh EK. A
scoping review of implementation science theories, models,
and frameworks: an appraisal of purpose, characteristics, us-
ability, applicability, and testability. Implement Sci. 2023;
18(1):43. https://doi.org/10.1186/s13012-023-01296-x

10. Handley MA, Murphy LD, Sherwin EB, Shade SB. Practical

application of hybrid effectiveness-implementation studies for
intervention research. Int J Epidemiol. 2025;54(3):dyaf039.
https://doi.org/10.1093/ije/dyaf039

293


https://doi.org/10.1111/jan.16362
https://doi.org/10.1111/jan.16362
https://doi.org/10.1111/jan.16362
https://doi.org/10.1111/jan.16362
https://doi.org/10.1111/jan.16362
https://doi.org/10.1016/j.psychres.2019.04.025
https://doi.org/10.1016/j.psychres.2019.04.025
https://doi.org/10.1016/j.psychres.2019.04.025
https://doi.org/10.1177/10784535231195426
https://doi.org/10.1177/10784535231195426
https://doi.org/10.1177/10784535231195426
https://doi.org/10.1016/S1474-4422(24)00219-9
https://doi.org/10.1016/S1474-4422(24)00219-9
https://doi.org/10.1016/S1474-4422(24)00219-9
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1016/j.soncn.2023.151399
https://doi.org/10.1016/j.soncn.2023.151399
https://doi.org/10.1016/j.soncn.2023.151399
https://doi.org/10.1186/s43058-020-00023-7
https://doi.org/10.1186/s43058-020-00023-7
https://doi.org/10.1186/s43058-020-00023-7
https://doi.org/10.1186/s43058-020-00023-7
https://doi.org/10.1186/s43058-020-00023-7
https://doi.org/10.1186/s13012-024-01398-0
https://doi.org/10.1186/s13012-024-01398-0
https://doi.org/10.1186/s13012-024-01398-0
https://doi.org/10.1186/s13012-024-01398-0
https://doi.org/10.1186/s13012-024-01398-0
https://doi.org/10.1186/s13012-023-01296-x
https://doi.org/10.1186/s13012-023-01296-x
https://doi.org/10.1186/s13012-023-01296-x
https://doi.org/10.1186/s13012-023-01296-x
https://doi.org/10.1186/s13012-023-01296-x
https://doi.org/10.1093/ije/dyaf039
https://doi.org/10.1093/ije/dyaf039
https://doi.org/10.1093/ije/dyaf039
https://doi.org/10.1093/ije/dyaf039

JKA

Journal of Korean Academy of

RESEARCH PAPER

eISSN 2093-758X
J Korean Acad Nurs Vol.56 No.3, 294
https://doi.org/10.4040/jkan.25177

Received: December 16, 2025
Revised: January 24, 2026
Accepted: May 14, 2026

Corresponding author:

Soontae An

Division of Communication & Media,
College of Social Sciences, Ewha
Womans University, 52 Ewhayeodae-gil,
Seodaemun-gu, Seoul 03760, South
Korea

E-mail: soontae@ewha.ac.kr

© 2026 Korean Society of Nursing Science

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution NoDerivs License. (https://cre-
ativecommons.org/licenses/by-nd/4.0)

If the original work is properly cited and
retained without any modification or re-
production, it can be used and re-distrib-
uted in any format and medium.

294

Psychological reactance to anti-
smoking campaigns in designated
smoking areas among female
smokers in their 20s and 30s: a quasi-
experimental study

Hyeonji Mun'®, Soontae An'®, Hyekyeong Kim??

'Division of Communication and Media, Ewha Womans University, Seoul, South Korea
*Department of Health Convergence, Ewha Womans University, Seoul, South Korea
3Seoul Tobacco Control Center, Seoul, South Korea

Purpose: This study aimed to determine whether placing anti-smoking campaign messages in designat-
ed smoking areas elicits psychological reactance among female smokers and to assess whether message
framing (controlling vs. non-controlling) moderates the association between psychological reactance
and intention to quit smoking.

Methods: A quasi-experimental survey was conducted with 259 female smokers. Of these, 58 partic-
ipants completed the survey before exposure to smoking-cessation messages, and 201 completed the
survey after exposure. Among the exposed participants, 100 were assigned to the controlling condition
and 101 to the non-controlling condition. Measures included psychological reactance, intention to quit
smoking, trait reactance, smoking disclosure, and smoking-related covariates. Data were analyzed using
analysis of covariance and Hayes' PROCESS Model 1, with statistical significance set at p<.05.

Results: Smokers exposed to anti-smoking messages within designated smoking areas reported higher
psychological reactance (meantstandard deviation: 2.10£0.94) than those not exposed (1.81+0.77),
with a significant between-group difference (p=.017). Simple slope analysis revealed that psychological
reactance was negatively associated with quit intention under controlling messages (B=-.20, p=.031),
but not under non-controlling messages (B=.05, p=.591).

Conclusion: Exposure to anti-smoking messages within designated smoking areas was associated
with increased psychological reactance toward smoking cessation. In contrast, autonomy-supportive,
non-controlling messages attenuated this effect. These findings suggest that smoking areas may serve
as strategic behavioral intervention points when campaigns employ context-sensitive, autonomy-sup-
portive message framing.

This study was registered with the Clinical Research Information Service (CRIS) of the Republic of Korea
(KCT0012514) on 27 August 2026.

Keywords: Personal autonomy; Public health; Smoking cessation; Women

Introduction

Recent trends in smoking prevalence in South Korea show a significant increase in both the
proportion of female smokers and the use of e-cigarettes. As of 2023, the rate of e-cigarette use
surged from 5.1% to 8.1%, and the number of female smokers has more than doubled within
just a few years [1]. Female smoking has become an important public health concern that re-
quires focused investigation and action.

In South Korea, many female smokers tend to conceal or avoid disclosing their smoking be-
haviors, with a considerable proportion classified as “hidden smokers” [2,3]. This tendency is

understood as a consequence of the social stigma against female smoking, which is reinforced
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Young female smokers’ reactance to anti-smoking messages in smoking areas

by traditional gender expectations surrounding pregnancy and
motherhood. Jung-Choi et al. [2] reported that the actual smoking
rate among Korean women is approximately 2.4 times higher than
the self-reported rate, and that about 60% of female smokers iden-
tified themselves as non-smokers, leading to adverse outcomes,
including continued smoking, delayed quit attempts, and avoid-
ance of healthcare services [3,4].

South Korea’s smoking cessation policies have primarily relied
on regulatory measures such as expanding smoke-free zones and
enforcing smoking bans. Although these measures have helped
establish smoke-free environments, they have not adequately re-
flected the sociocultural contexts or psychological characteristics
of female smokers. Previous studies have noted that regula-
tion-centered cessation policies often frame smoking as an issue
of individual morality, reinforcing social stigma and increasing
psychological reactance among female smokers, which ultimately
weakens their intention to quit [5-7]. These findings suggest that
female smokers have not been sufficiently considered in the de-
sign and implementation of smoking cessation policies, resulting
in limited effectiveness in promoting meaningful behavioral
change.

Particularly in public spaces, female smokers are highly con-
scious of social expectations surrounding femininity, morality,
and self-control [8]. As a consequence, designated smoking areas
serve a dual function: while they provide a socially permitted
space for smoking and a temporary refuge from everyday stress,
they also render smoking behavior highly visible through spatial
segregation, thereby reinforcing social norms and stigma rather
than suspending them [9,10]. Previous qualitative and review
studies have shown that female smokers experience heightened
social scrutiny and moral judgment in such contexts, which
shapes their emotional and behavioral responses to smoking
[4,11]. Within this context, female smokers experience ambivalent
emotions in which feelings of liberation coexist with guilt, and ac-
ceptance intertwines with resistance. Given this duality, it is neces-
sary to examine the psychological factors experienced by female
smokers and to understand how these factors are connected to
smoking cessation behaviors.

To better understand these psychological mechanisms, particu-
lar attention should be paid to psychological reactance, a motiva-
tional response that arises when individuals perceive external
control or social pressure as a threat to their freedom. According
to the Psychological Reactance Theory (PRT) by Brehm [12],
when individuals perceive that their freedom is being restricted,
they experience negative cognition and anger, motivating them to

restore that threatened freedom [13]. Prior research indicates that

https://www.jkan.or.kr

when health campaigns or behavioral interventions are perceived
as limiting personal autonomy, recipients often experience psy-
chological reactance, which can result in negative attitudes or even
a boomerang effect that undermines the intended behavioral
change [14].

Importantly, young female smokers constitute a particularly rel-
evant population for examining psychological reactance to an-
ti-smoking campaigns. Young adulthood is characterized by
heightened sensitivity to autonomy and resistance to external con-
trol, increasing susceptibility to reactance when freedom-threat-
ening messages are encountered, as posited by PRT [15]. For
young women, this susceptibility is further shaped by gendered
social norms that moralize smoking, making anti-smoking mes-
sages—especially in public or semi-public spaces—more likely to
be perceived as social judgment rather than health guidance. Con-
sistent with this perspective, Ha et al. [7] found that socially stig-
matizing anti-smoking messages elicited resistance rather than in-
creased cessation intention among Korean female smokers.

In the context of health communication, the framing of mes-
sages as controlling or non-controlling plays a crucial role in shap-
ing perceived autonomy and levels of reactance. Overly prescrip-
tive or forceful controlling language tends to be interpreted as a
threat to freedom and increases resistance, whereas non-con-
trolling language—which respects individual autonomy—can
stimulate intrinsic motivation and facilitate behavioral change
[16,17]. This approach is grounded in Self-Determination Theory,
which posits that satisfying psychological needs for autonomy re-
duces resistance and enhances self-regulated motivation [18]. Ac-
cordingly, autonomy-supportive message framing functions not
merely as a milder form of persuasion but as a psychological safe-
guard that minimizes perceived threats while fostering self-en-
dorsed change.

Maximizing the effectiveness of health messages requires un-
derstanding psychological reactance at both cognitive and affec-
tive levels and developing strategies to minimize it. Exposure to
threatening or controlling messages can evoke anger and negative
thoughts that interfere with positive attitude or behavior change.
Therefore, reducing psychological reactance is essential to en-
hance message acceptance and initiate behavioral change [19,20].
For this reason, smoking-cessation campaigns should move be-
yond simply avoiding confrontational language to instead design
messages that serve as psychological safe spaces, activating auton-
omy and internal motivation among smokers.

Accordingly, this study empirically examines how the relation-
ship between psychological reactance and smoking cessation in-

tention among female smokers varies depending on the framing
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type of anti-smoking campaign messages implemented within
designated smoking areas. Specifically, the study first investigates
whether there are differences in the level of psychological reac-
tance toward smoking cessation with or without anti-smoking
messages in smoking areas. Second, it tests whether the type of
message framing (controlling vs. non-controlling) moderates the
effect of psychological reactance on behavioral intention. This ap-
proach highlights that smoking areas may function not merely as
places for smoking but as potential intervention sites for promot-
ing cessation behaviors. Furthermore, it provides practical impli-
cations for developing public health communication strategies
that balance persuasion with autonomy. The hypotheses of this
study are as follows:

H1. The presence of smoking-cessation messages in designated
smoking areas will heighten psychological reactance to quitting
smoking.

H2. The effect of psychological reactance on cessation intention
will differ depending on the type of smoking-cessation message

(controlling vs. non-controlling) presented in the smoking area.

Methods
1. Study design

This study employed a quasi-experimental nonequivalent con-
trol group pretest-posttest design to examine how different types
of smoking-cessation messages displayed in designated smoking
areas influence psychological reactance and smoking-cessation
intention among female smokers in their 20s and 30s. In addition,
a non-exposed comparison group was surveyed prior to message
installation to provide baseline reference levels of psychological

reactance.

2. Participants

Participants were female smokers in their 20s and 30s recruited
near designated smoking areas at a women's university in Seoul,
South Korea. Eligibility criteria defined smokers as individuals
who had smoked at least five packs of cigarettes (i.e., 2100 ciga-
rettes) in their lifetime and had been smoking for at least 1 month
prior to participation.

A total of 259 eligible female smokers participated in the study.
Of these, 58 participants were surveyed prior to message expo-
sure. One week after the pre-intervention survey, the smok-
ing-cessation posters were installed, and the post-installation sur-

vey was administered for 1 month. During the message exposure
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period, 201 participants were recruited from two major smoking
areas on campus where posters with different message framings
were displayed, resulting in 100 participants exposed to the con-
trolling message and 101 participants exposed to the non-con-
trolling message. A post-hoc power analysis was conducted using
G*Power ver. 3.1 (Heinrich-Heine-Universitét Diisseldorf) to ver-
ify the adequacy of the sample size. With a medium effect size
(f=.25), a=.05, and three groups, the achieved power for the total
sample of 259 was 1-=.96, which exceeds the conventionally rec-
ommended threshold of .80, confirming sufficient statistical pow-
er for the present study [21].

To minimize the likelihood of duplicate participation, the two
smoking areas were selected based on sufficient physical distance,
and participants were asked in advance whether they had previ-
ously participated in the survey at another location. After con-
firming eligibility, informed consent was obtained from all partic-
ipants prior to participation. The flow diagram of study

enrollment and procedures is presented in Figure 1.
3. Measurements

This study employed a structured questionnaire that included
general characteristics and smoking-related factors. Demographic
characteristics consisted of year in school and monthly living ex-
penses (allowance). Smoking- and cessation-related variables in-
cluded primary cigarette type, daily cigarette consumption, nico-
tine dependence, cohabitant smoking status, stage of change for

smoking cessation, and the number of prior quit attempts.

1) Psychological reactance

In this study, psychological reactance to smoking cessation was
measured with or without the anti-smoking messages. In addi-
tion, psychological reactance toward the campaign messages
themselves was assessed only among participants exposed to the
intervention materials.

Psychological reactance toward smoking cessation was assessed
using a three-item measure adapted from Kang and Han [22], and
was administered to all participants. The original scale by Kang
and Han [22] comprised four items and demonstrated high inter-
nal consistency (Cronbachs a=.89). In the present study, one item
was removed to improve the reliability and validity of the scale, as
its inclusion resulted in a lower item-total correlation. Three of the
four items were retained, and the reliability remained high (Cron-
bach’s a=.87). The items were: “I don't want to talk about smoking
cessation,” “I feel uncomfortable when talking about smoking ces-

sation,” and “I dislike talking about smoking cessation

https://www.jkan.or.kr
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Exposed to the
non-controlling message
(n=101)

[ Enrollment ] [ Assessed for eligibility (v=259) ]
— \
\ |
. . Surveyed during the message
Pre-installation survey exposure period
(pre-exposure) h .
(n=58) (post-installation survey)
(n=201)
Study [
groups ‘ ‘
Exposed to the
controlling message
(n=100)
\ ) \ | |
- N ;
Analysis (N=259)
Analysis + Pre-installation vs. Message exposure comparison
+ Controlling vs. Non-controlling message comparison
. J

Figure 1. Study flow chart.

Psychological reactance to the anti-smoking campaign was de-
fined as a cognitive and emotional response that arises when indi-
viduals perceive their freedom to be restricted or threatened by a
persuasive message [13], and was administered exclusively among
participants in the message-exposed conditions. The measure was
adapted from Yoo et al. [23] who originally reported high internal
consistency for a 13-item scale (Cronbach’s a=.90). In the present
study, three items were excluded to improve the reliability and va-
lidity of the scale, as their inclusion resulted in lower item-total
correlations. Ten items were retained, and the reliability of the re-
sulting scale remained very high (Cronbach’s a=.91).

The 10-item measure captured three components: emotional
response, negative cognition, and perceived threat to freedom.
The emotional component was assessed with three items (“This
message makes me feel unpleasant;” “I feel resistant to it,” and “I
feel irritated”). Negative cognition was measured with three items
(“The message is negative;” “I disagree with it and “T feel like ig-
noring it”). Perceived threat to freedom was assessed with four
items, including one reverse-coded item: “The message feels pres-

» «

suring,

»

It feels like it restricts my freedom,” “It makes me want to
do the opposite;” and the reverse-coded item “This message seems
to be helping me”

The two measures were analyzed separately given that they as-
sessed distinct aspects of psychological reactance and were ad-
ministered to different participant groups. The three-item scale
captured reactance toward smoking cessation in general, while the
10-item scale captured reactance specific to the campaign message
among exposed participants only.

2) Smokers' behavioral intention to cease smoking

Smokers’ behavioral intention to cease smoking was defined as

https://www.jkan.or.kr

their willingness to engage in actions aimed at quitting [24]. This
construct was measured as a multidimensional index comprising
cessation intention (six items), intention to seek assistance (three
items), and intention to use/visit a local smoking cessation sup-
port center (two items).

Cessation intention and intention to seek assistance were adapt-
ed from Kim et al. [24] and Fishbein and Ajzen [25]. Cessation in-
tention was assessed using six items: “I am willing to seriously

»

consider quitting,” “I am willing to think about the necessity of

»

quitting,” “I am willing to discuss quitting with people around

me,” “I intend to stop smoking in the near future,” “I intend to re-
duce the number of cigarettes I smoke per day,” and “I am willing
to inform others when I decide to quit” Intention to seek assis-
tance was assessed with three items: “I will look for appropriate
methods to attempt quitting,” “T will seek help from people around
me,” and “T will participate in professional counseling or pro-
grams.

Intention to use/visit a cessation support center was adapted
from Lee and An [26] and assessed with two items: “T am willing
to contact a center to receive cessation support,” and “I am willing
to visit a nearby center to participate in its services”” In the present
study, the overall 11-item scale demonstrated good internal con-

sistency (Cronbach’s a=.88).

3) Control variables
(1) Trait reactance

Trait reactance is a dispositional characteristic that is distinct
from situational psychological reactance. Individuals with high
trait reactance tend to display oppositional and defiant behaviors
and often resist authority or external influence. Accordingly, trait

reactance was included as a covariate to strengthen the validity of
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the analyses examining psychological reactance to smoking-cessa-
tion messages.

Trait reactance was measured using four items adapted from
Lee and Na [27]. This measure conceptualizes trait reactance as
comprising two related subdimensions: rule resistance and rejec-
tion of freedom threat. The first two items—*I feel an urge to re-
sist when I encounter rules,” “I feel good when I do the opposite of
others’—indexed rule resistance, whereas the latter two items—*I
perceive others advice as interference;” and “I become angry when
someone restricts my freedom of choice”—captured rejection of
freedom threat.

Although prior research distinguishes two facets (rule resis-
tance, Cronbach’s a=.79; rejection of freedom threat, Cronbach’s
a=.84), the present study operationalized trait reactance as a com-
posite score by averaging all four items and reported internal con-

sistency for the overall scale (Cronbach’s a=.77).

(2) Stage of change for smoking cessation

The stage of change for smoking cessation was assessed based
on Ahn et al. [28], which adapted the classification of DiClemente
et al. [29]. Respondents indicated their readiness to quit smoking
using a single time-framed item with five response options (“no

»

intention,” “no plan but some thoughts about quitting,” “within
the next 12 months,” “within the next 6 months,” and “within the
next 1 month”). Following Ahn et al. [28], responses were coded
on a 5-point ordinal scale, with higher values indicating greater

readiness to quit smoking.

(3) Interpersonal smoking disclosure

Interpersonal smoking disclosure was measured using selected
items adapted from Lee [30], who developed the scale based on
the interpersonal level of the ecological model proposed by McLe-
roy et al. [31]. The selected items assessed individuals’ openness
about their smoking status and perceived social support in inter-
personal contexts. More specifically, interpersonal smoking dis-
closure was measured across four components: interpersonal ac-
tivity patterns related to smoking (two items), the smoking status
of people around the respondent (one item), social norms sur-
rounding smoking (three items), and social support for smoking
prevention and cessation (two items). A total of eight items were
used, including statements such as “There is someone with whom

» <

I can openly discuss my personal difficulties;” “I have family mem-
bers, friends, colleagues, or a partner who smoke;” “I believe my
family or acquaintances permit my smoking,” and “My family or
acquaintances encourage me to abstain from smoking or quit

smoking?” In the present study, the eight items were averaged to

298

create a composite control index capturing multiple interpersonal
domains; internal consistency was modest (Cronbach’s a=.58).
This relatively low reliability may be attributable to the multidi-
mensional nature of the construct, as the items reflect heteroge-
neous interpersonal aspects (e.g., disclosure, social norms, and
perceived support) rather than a single unidimensional latent fac-
tor. Accordingly, the composite index should be interpreted as an
exploratory control measure rather than a highly precise psycho-

metric scale.

4) Characteristics related to smoking

To assess characteristics related to smoking, respondents were
asked about basic smoking behavior characteristics, such as their
usual smoking patterns and daily cigarette consumption, and their
level of nicotine dependence was measured. Nicotine dependence
was assessed using six items based on the Korean version of the
Fagerstrom Test for Nicotine Dependence (FTND) validated by
Ahn et al. [28]. The items measured the time to the first cigarette
after waking, loss of control or withdrawal-related behaviors, de-
pendence on specific smoking times (e.g., the first cigarette in the
morning), daily smoking amount, smoking patterns, and compul-
sive smoking tendencies. The total FTND score ranges from 0 to
10, with 0-3 indicating low dependence, 4-6 indicating moderate

dependence, and 7-10 indicating high dependence.
4. Research procedure and manipulation

The promotional materials for the smoking-cessation campaign
were installed as poster-format X-banners within the designated
smoking areas and were displayed for 1 month during the survey
period. To isolate the influence of message framing, all materials
were designed with an identical structural layout across condi-
tions: each banner consisted of one main sentence, one sub-sen-
tence, and a single illustrative image. The message content was de-
veloped with reference to prior studies [13,17,32], and the contact
information (phone number and email address) of the Seoul To-
bacco Cessation Center was included in both conditions to en-
courage user engagement.

In the experimental manipulation, message framing varied
solely in the degree of controlling versus non-controlling lan-
guage. Both messages were designed with parallel structures, dif-
fering only in whether the language emphasized obligation or
personal choice.

Specifically, the controlling message employed imperative lan-
guage emphasizing obligation (e.g., “you must”) to convey exter-

nal pressure, accompanied by a statement highlighting health
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consequences (e.g., “Smoking threatens your health”). Conversely,
the non-controlling (autonomy-supportive) message used choice-
based and suggestive expressions that emphasized personal agen-
cy (e.g., “Smoking is your choice” and “you might consider...”),
thereby highlighting autonomy and self-initiation.

That is, the controlling message read: “Smoking threatens your
health. To protect your health, you must quit smoking” The
non-controlling message read: “Smoking is your personal choice.
If you are determined to improve your health, you can start quit-
ting smoking” This contrast operationalized the message-type
manipulation by presenting obligation-oriented versus autono-

my-supportive language.
5. Data analysis

All statistical analyses were conducted using IBM SPSS Statis-
tics ver. 25.0 (IBM Corp.) and the PROCESS macro [33]. Statisti-
cal significance was determined at the 5% level (p<.05). Partici-
pants’ demographic and smoking-related characteristics were
examined using descriptive statistics, including frequencies, per-
centages, means, and standard deviations (SDs).

To examine differences in psychological reactance between ex-
posure and non-exposure groups while controlling for individual
trait reactance, analysis of covariance (ANCOVA) was conducted.
Prior to the analysis, the assumption of homogeneity of variances
was assessed using Levene’s test. To test the research model, the
PROCESS macro with bootstrapping (5,000 resamples) was used,

and all continuous variables were mean-centered prior to analysis.
6. Ethical considerations

This study was conducted with the approval of the Institutional
Review Board of Ewha Womans University (EWHA-202510-
0035-01). Prior to participation, all participants were provided
with a clear explanation of the study purpose and procedures to
ensure the protection of their rights. An information sheet was
distributed detailing the study topic, objectives, procedures, confi-
dentiality measures, and assurance of anonymity. Participants
were also informed that their participation was entirely voluntary
and that they could withdraw from the study at any time without
penalty.

Written informed consent was obtained from all participants
before survey administration. Additional consent for the collec-
tion of personal information was obtained solely for the purpose
of providing participation incentives. Each participant received a

mobile coupon worth 5,000 Korean won (KRW) as compensation
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for their participation. All data collected were encrypted, securely
stored, and used exclusively for academic research purposes. In
accordance with institutional guidelines, the data will be perma-
nently deleted 3 years after the completion of the study.

Results
1. Manipulation check

To confirm the manipulation of the experimental stimuli,
smokers’ perceived threat to freedom and sense of control regard-
ing the message framing were measured using three items, includ-
ing one reverse-scored item. The level of perceived control in the
message was measured on a 5-point scale using the following spe-
cific statements: “This message strongly demanded an action I
should follow;” “This message felt more like a command than ad-
vice,” and “This message felt like it respected my choice (re-
verse-scored item).” The analysis, conducted using an indepen-
dent samples t-test, revealed a statistically significant difference
between the two groups (t=3.08, p=.002). This confirmed the suc-
cessful manipulation of the message framing, with the controlling
message group (mean+SD: 2.49+0.89) scoring significantly higher
than the non-controlling message group (2.11+0.84).

2. Demographic and smoking-related characteristics

A total of 259 female smokers participated in the survey, com-
prising 58 in the non-exposure control group and 201 in the mes-
sage-exposure group (Appendix 1). Participants were eligible if
they were in their 20s or 30s, which was confirmed through a
screening question prior to survey participation. The non-expo-
sure control group consisted of different individuals from the
message-exposure group, and demographic and smoking-related
characteristics of participants are presented.

The following results describe the characteristics of the mes-
sage-exposure group (n=201). More than half of the participants
were seniors or above (51.7%). Monthly living expenses most
commonly exceeded 1,000 thousand KRW (30.8%), followed by
600-800 thousand KRW (28.4%). Regarding smoking behavior,
conventional cigarettes were the most frequently used (43.3%),
followed by liquid-type electronic or heated tobacco products
(31.8%) and dual use of both types (24.9%). A majority of respon-
dents reported smoking at least one cigarette per day (76.6%), and
the primary motivations for smoking were stress relief (54.7%)
and habitual use (37.8%). Most participants began smoking after
graduating from high school—that is, in adulthood (69.2%). Par-
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Table 1. Psychological reactance by smoking-area campaign message exposure

Source Type 11 SS df MS F p
Trait reactance (covariate) 12.84 1 12.84 16.55 <.001
Message exposure (exposed vs. non-exposed) 4.49 1 4.49 5.78 .017
Error 198.62 256 0.78 - -
Total (corrected) 215.31 258 - - -

Dependent variable: psychological reactance; trait reactance was included as a covariate.

df, degrees of freedom; MS, mean square; SS, sum of squares.

Table 2. Results of the moderation analysis for message framing

Predictor B SE t p

Smoking disclosure .38 0.09 4.51 <.001
Trait reactance .07 0.06 1.26 21
Primary type of cigarette -.10 0.06 -1.67 .096
Smoking amount 21 0.09 2.49 013
Stage of change .33 0.06 529  <.001
Previous quit attempts -.28 0.10 -2.81 .006
Psychological reactance (X)  -.20 0.09 -2.17 .031
Message framing (W) -.33 0.27 -1.23 220
X*W .25 0.12 2.02 .044

B, unstandardized coefficient; SE, standard error; X, psychological re-
actance; W, message framing.

ticipants’ nicotine dependence, measured by the FTND, was gen-
erally low (0-3 points). With respect to the stage of behavioral
change for smoking cessation, the largest proportion of partici-
pants reported ‘having thoughts about quitting but no specific
plans’ (64.7%), indicating recognition of the need for change but
an absence of concrete action plans. In addition, 55.2% of respon-
dents had attempted to quit smoking (for at least 24 hours) within
the past year. Regarding the number of quit attempts, the largest
proportion of participants reported 1-2 quit attempts (36.3%),
while 32.8% reported no quit attempts.

3. Psychological reactance with or without smoking-area
campaign messages

An ANCOVA was conducted to examine differences in smok-
ers’ psychological reactance toward smoking cessation between
exposure and non-exposure groups to smoking-area campaign
messages within designated smoking areas, while controlling for
individual trait reactance (Table 1). The assumption of homoge-
neity of variances was met (Levene’s F(1, 257)=1.29, p=.257).

After adjusting for trait reactance, the ANCOVA revealed a sig-
nificant main effect of message exposure on psychological reac-
tance, F(1, 256)=5.78, p=.017. Trait reactance was also a significant
covariate, F(1, 256)=16.55, p<.001, indicating that individuals’ dis-

positional reactance substantially contributed to variability in psy-
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chological reactance toward smoking cessation. Adjusted mean
comparisons showed that smokers exposed to anti-smoking cam-
paign messages within designated smoking areas reported signifi-
cantly higher levels of psychological reactance (mean+SD:
2.10+£0.94) than those who were not exposed (1.81+0.77).

4. Moderating effect of message framing on the
relationship between psychological reactance and smoking-
cessation intention

To examine how message framing moderates the effect of psy-
chological reactance on smoking-cessation intention, a modera-
tion analysis was conducted using the PROCESS macro (Model
1). Control variables included trait reactance, smoking disclosure,
previous quit attempts, stage of change for smoking cessation, and
smoking characteristics (primary type of cigarette and smoking
quantity). The results are presented in Table 2.

Among the control variables, smoking disclosure was positively
associated with cessation intention (B=.38, t=4.51, p<.001). Smok-
ing quantity was also positively associated with cessation intention
(B=.21, t=2.49, p=.013). Higher stages of behavioral change were
associated with significantly increased cessation intention (B=.33,
t=5.29, p<.001). However, previous quit attempts were negatively
associated with cessation intention (B=-.28, t=-2.81, p=.006).
These results may reflect a tendency for repeated quit attempts to
weaken smokers’ motivation to quit.

Psychological reactance to anti-smoking messages showed a
significant negative effect on smoking-cessation intention (B=-
.20, t=-2.17, p=.031). In other words, among smokers exposed to
anti-smoking messages within designated smoking areas, higher
levels of psychological reactance were associated with lower inten-
tions to quit smoking.

Moreover, the interaction between message framing and psy-
chological reactance within designated smoking areas was signifi-
cant (B=.25, standard error=0.12, t=2.02, p=.044; 95% confidence
interval, 0.02-0.51), indicating that the effect of psychological re-
actance on cessation intention differed depending on the framing

of messages displayed within smoking areas. Simple slope analysis
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further revealed that under the controlling message condition,
higher psychological reactance significantly decreased smok-
ing-cessation intention (B=-.20, p=.031), whereas this association
was not significant under the non-controlling (autonomy-sup-
portive) message condition (B=.05, p=.591) (Table 3, Figure 2).
These findings suggest that message framing moderates the re-
lationship between psychological reactance and smoking-cessa-
tion intention. Specifically, non-controlling (autonomy-support-
ive) messages appear to be more effective in maintaining or
enhancing cessation intentions among smokers with higher psy-

chological reactance.

Discussion

The present study provides empirical evidence that designated
smoking areas serve as meaningful contexts for smoking-cessa-
tion interventions, wherein message framing plays a critical mod-
erating role in the relationship between psychological reactance
and cessation intention. The findings revealed that smokers ex-
posed to anti-smoking messages in these areas exhibited higher
psychological reactance toward quitting compared to those who
were not exposed, consistent with hypothesis 1. Furthermore, the
effect of psychological reactance on smokers’ intention to quit was
moderated by the type of message framing used in the smok-
ing-area campaign, supporting hypothesis 2.

First, the findings indicated that exposure to anti-smoking cam-
paign messages within designated smoking areas was associated
with higher psychological reactance toward smoking cessation.
This result is consistent with previous research demonstrating that
smoking-cessation messages can induce psychological reactance
among smokers [14,22]. This suggests that smokers may perceive
smoking cessation campaign messages as a threat to their behav-
ioral freedom—their perceived autonomy to decide whether to
smoke—which can elicit reactance [12,13]. Above all, this study
empirically confirms that the placement of smoking-cessation
campaigns in spatially specific contexts, such as designated smok-
ing areas, may heighten smokers’ perception of freedom threat,

thereby amplifying reactance. These findings highlight the need

Table 3. Simple slope analysis by message framing condition

Message framing condition Ef(ECt SE t p  LLCI ULCI

-20 0.09 -2.17 .031 -0.37 -0.02
.05 0.09 0.54 .591 -0.13 0.23

B, unstandardized regression coefficient; LLCI, lower limit of the confi-
dence interval; SE, standard error; ULCI, upper limit of the confidence
interval.

Controlling message
Non-controlling message
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to consider psychological reactance across groups and contexts, as
responses to health messages vary by individual and environmen-
tal factors and shape smoking cessation intentions [32]. Address-
ing these factors is key to reducing psychological reactance and
improving the effectiveness of smoking cessation campaigns.

Second, this study identified a significant interaction effect be-
tween message framing and psychological reactance. Specifically,
the negative influence of psychological reactance on intention to
quit varied by message framing type. Under the controlling mes-
sage condition within designated smoking areas, higher levels of
psychological reactance were associated with significantly lower
intentions to quit, whereas this negative association was attenuat-
ed under the non-controlling (autonomy-supportive) message
condition. This finding suggests that when smokers experience
heightened psychological reactance, autonomy-supportive mes-
sages are more effective in stimulating intrinsic motivation to quit
by minimizing perceived threats to freedom. These results are
consistent with the argument by Wong et al. [34] that overly
threatening (controlling) or loss-framed messages can inadver-
tently increase psychological reactance, thereby undermining
smoking-cessation intentions.

Moreover, this study offers practical contributions by focusing
specifically on female smokers in their 20s and 30s, a group in-
creasingly noted for navigating cognitive and emotional tensions
related to smoking. In the context of rising female smoking rates
and increasing scholarly attention to “hidden smokers”—women
who conceal their smoking due to identity conflict, social stigma,

and normative pressure [8,35]—the findings suggest the need for
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Figure 2. Interaction effect of psychological reactance and message
framing on smoking-cessation intention.
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tailored smoking-cessation strategies that account for these psy-
chosocial dynamics. The evidence presented here suggests that
cessation messages should extend beyond informational appeals
to incorporate autonomy-enhancing and emotionally resonant
approaches that reduce reactance while strengthening both intrin-
sic motivation and perceived social support.

In addition, by evaluating campaign effects within smoking ar-
eas rather than in general public spaces, this study reframes smok-
ing areas as potential sites for persuasive public health interven-
tions. This approach challenges traditional policies that focus
mostly on physical control and regulation, highlighting the need
for communication strategies that are sensitive to the psychologi-
cal and contextual factors shaping smokers’ responses to cessation
messages. Nonetheless, several limitations should be considered.
First, the study employed a quasi-experimental design, which lim-
its causal inference regarding the effects of smoking-cessation
messages. Second, all variables were measured using self-reported
questionnaires, raising the possibility of social desirability bias.
This concern may be particularly salient in the South Korean con-
text, where female smoking remains highly stigmatized within a
Confucian-influenced sociocultural environment, potentially
leading participants to underreport smoking-related attitudes or
respond in socially desirable ways. In addition, the interpersonal
smoking disclosure measure showed relatively low internal con-
sistency (Cronbachs a=.58), likely reflecting the multidimensional
nature of the construct; thus, it should be interpreted as an explor-
atory composite index rather than a highly reliable scale. Further-
more, formal validity evidence for this measure (e.g., content va-
lidity index or construct validity) was not established in the
present study, which may limit confidence in its psychometric
properties.

Third, participants were restricted to those in their 20s and 30s
through a screening procedure; however, age was not directly
measured, and thus the exact age distribution of the sample could
not be verified. This may introduce potential selection bias and
limit the generalizability of the findings. Furthermore, although
group comparisons were conducted, and individual trait reactance
was statistically controlled using ANCOVA, comprehensive base-
line equivalence testing was not performed. Therefore, the possi-
bility of unobserved group differences cannot be fully ruled out,
which may limit the internal validity of the findings. Fourth, the
sample was limited to female smokers who used designated smok-
ing areas at a single women’s university, which warrants caution
when generalizing the findings to other populations or to socio-
cultural contexts in which norms surrounding female smoking

may differ. Finally, the study focused on the immediate effects of
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message exposure, precluding examination of long-term behav-
ioral change or sustained smoking-cessation outcomes. Despite
these limitations, the findings highlight opportunities for future
research to further investigate designated smoking areas as strate-
gic settings for health communication initiatives and to examine
their potential role in supporting smoking-cessation behavior

over time.

Conclusion

This study examined psychological reactance to smoking-ces-
sation campaigns implemented within designated smoking areas.
The results revealed that anti-smoking messages in smoking areas
significantly elevated smokers’ psychological reactance toward
cessation. Furthermore, the negative effect of reactance on cessa-
tion intention was attenuated when messages were framed in a
non-controlling, autonomy-supportive manner, suggesting that
message framing plays a critical role in moderating reac-
tance-driven resistance to cessation campaigns. These findings
suggest that designated smoking areas function not merely as
physical sites for smoking but as potential behavioral intervention
points that may motivate smokers to reconsider cessation. Ac-
cordingly, the findings provide foundational evidence for develop-
ing more effective campaigns that strategically account for mes-
sage framing and psychological reactance to maximize persuasive
impact.

Given that the present study was limited to female smokers, fu-
ture investigations should include diverse demographic groups—
varying in gender, age, occupation, and smoking history—to as-
sess the generalizability of these findings. Moreover, subsequent
studies should examine how individual differences among smok-
ers—such as trait reactance, nicotine dependence, and demo-
graphic characteristics—moderate the effectiveness of different
message framing approaches on psychological reactance and ces-
sation intention. In addition, future research should explore how
various message delivery formats, such as digital media, mobile
notifications, or interpersonal counseling, interact with message
framing to influence psychological reactance and cessation inten-
tion, thereby extending the findings beyond the poster-based in-
tervention context of the present study. Additionally, longitudinal
studies are warranted to examine whether repeated exposure to
autonomy-supportive messages within designated smoking areas
produces sustained reductions in reactance and corresponding
increases in cessation intention over time.

Finally, beyond quantitative approaches, qualitative inquiry

may provide deeper insight into the socio-psychological processes
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through which smokers construct and express psychological reac-
tance in response to anti-smoking messages in designated smok-
ing areas, thereby offering a more nuanced understanding of how
autonomy-supportive message framing shapes cessation-related
attitudes and behaviors in real-world contexts. Collectively, these
future research directions will contribute to a more comprehen-
sive understanding of the contextual factors shaping smokers’ re-
sponses to cessation messages, ultimately informing the design of
more strategically effective smoking-cessation campaigns tailored
to the spatial and behavioral characteristics of designated smoking

areas.
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Young female smokers’ reactance to anti-smoking messages in smoking areas

Appendix 1. Demographic characteristics of the non-exposure control group and exposure group (N=259)

Characteristic

Non-exposure group (n=58)

Exposure group (n=201)

Year in program
1st year
2nd year
3rd year
4th year or above
Monthly living expenses (1 thousand KRW)
<600
600-800
800-1,000
>1,000
Primary type of cigarette
Conventional cigarettes
Heated/electronic cigarettes
Dual use (conventional + heated/e-cigarettes)
Smoking frequency
Not every day, but occasionally
At least one cigarette per week
At least one cigarette per day
Motivation for smoking
Stress relief
Out of habit
To socialize with others (friends, family, partner, co-workers)
For weight control (dieting)
Other
Age at first smoking
Before graduating from elementary school
Before graduating from middle school
Before graduating from high school
After graduating from high school (adulthood)
Nicotine dependence (FTND score)
Low (0-3 points)
Moderate (4-6 points)
High (7-10 points)
Presence of smoking friends (companions)
Yes
No
Stage of smoking behavior change
No intention
Considering but no specific plan
Within the next 12 months
Within the next 6 months
Within the next 1 month
Attempt to quit smoking
Yes
No
No. of quit attempts
No attempts
1-2 attempts
3-4 attempts
5 or more attempts

2 (3.5)
5 (8.6)
10 (17.2)
41 (70.7)

14 (24.1)
11 (19.0)
13 (22.4)
20 (34.5)

30 (51.7)
13 (22.4)
15 (25.9)

3(5.2)
8(13.8)
47 (81.0)

27 (46.6)
28 (48.3)
1(1.7)
0(0.0)
2(3.4)

1(1.7)

2(3.4)

7 (12.1)
48 (82.8)

45 (77.6)
11 (19.0)
2(3.4)

30 (51.7)
28 (48.3)

7 (12.1)
37 (63.7)
3(5.2)
7 (12.1)
4(6.9)

40 (69.0)
18 (31.0)

14 (24.1)
26 (44.9)
1(1.7)
17 (29.3)

(11.5)
(15.4)
(21.4)
104 (51.7)

23
31
43

40 (19.9)
57 (28.4)
42 (20.9)
62 (30.8)

87 (43.3)
64 (31.8)
50 (24.9)

17 (8.5)
30 (14.9)
154 (76.6)

155 (77.1)
44 (21.9)
2 (1.0

108 (53.7)
93 (46.3)

22 (10.9)
130 (64.7)
30 (14.9)
14 (7.0)
5 (2.5)
111 (55.2)
90 (44.8)

66 (32.8)
73 (36.4)
29 (14.4)
33(16.4)

Values are presented as number (%).

FTND, Fagerstrom Test for Nicotine Dependence; KRW, Korean won.
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Purpose: This study examined the effectiveness of a health literacy (HL) enhancement program in im-
proving awareness of and preventive behaviors related to coronavirus disease 2019 (COVID-19) among
older adults in an urban community in Bangkok, Thailand.

Methods: This quasi-experimental study included 76 older adults in Dusit District, Bangkok. Eight par-
ticipants were lost to follow-up; however, all 76 participants (38 per group) were included in the pri-
mary analysis using all available observations. The intervention was based on Pengjuntr's V-shape HL
model, which includes six domains: access, understanding, interactive communication, decision-making,
behavior change, and advocacy. The program was delivered through group sessions, LINE-based com-

munication, community activities, and home visits. Data were collected at pre-test (baseline), post-
test (4 weeks), and follow-up (12 weeks) using questionnaires. Outcomes were analyzed using linear
mixed-effects models. This study was retrospectively registered with the Thai Clinical Trials Registry
(TCTR20260502013).

Results: At post-test, the experimental group had significantly higher COVID-19 awareness and pre-
ventive behavior scores than the control group (p<.001). Within-group analysis showed significant im-
provements in both COVID-19 awareness and preventive behavior at post-test and follow-up. Signif-
icant between-group differences were also observed at follow-up (p<.001), with higher scores in the
experimental group.

Conclusion: The intervention group receiving the HL enhancement program showed significant im-
provements in both COVID-19 awareness and preventive behaviors, which were sustained through fol-
low-up. These findings support the use of nurse-led, community-based HL interventions with behavioral
reinforcement to promote COVID-19 prevention among urban older adults.

Keywords: Awareness; Behavior; COVID-19; Health literacy

Introduction

The outbreak of coronavirus disease 2019 (COVID-19) has had profound global health, eco-

nomic, and social effects, with urban populations particularly vulnerable due to high density

© 2026 Korean Society of Nursing Science and mobility [1]. In Thailand, Bangkok—the nation’s economic and transportation hub—re-

This is an Open Access article distributed corded some of the highest daily infection rates, averaging 3,167 new cases per day in April
under the terms of the Creative Commons
Attribution NoDerivs License. (https://cre-
ativecommons.org/licenses/by-nd/4.0)
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2022 [2]. These circumstances disproportionately affected older adults, who were at elevated
risk due to age, underlying conditions, and crowded living environments.

Globally, older adults bore the heaviest burden of the pandemic, accounting for more than
80% of COVID-19-related deaths among those aged =60 years in 2020-2021 [3]. People aged

265 years were consistently shown to have higher risk of severe illness, hospitalization, and
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mortality than younger adults [4]. In Thailand, these vulnerabili-
ties were similarly evident. A 2020 UNFPA (United Nations Pop-
ulation Fund) survey involving 1,230 older adults reported sub-
stantial health, social, and economic disruptions during the
pandemic [5]. Moreover, excess mortality analyses showed that
between 2020 and 2022, Thailand recorded approximately 76,756
excess deaths, the majority among people aged 265 years [6].
These data underscore an urgent need for interventions tailored
to older adults in urban areas.

COVID-19 awareness and preventive behaviors are critical for
older adults in particular as timely recognition of infection risks
and adherence to preventive measures, such as mask wearing,
hand hygiene, physical distancing, and vaccination, are essential
for reducing disease transmission and severe outcomes. Previous
studies have demonstrated that higher levels of COVID-19-relat-
ed awareness are associated with better adoption of preventive be-
haviors and lower infection risk among older populations [7,8].
Conversely, limited awareness and inconsistent preventive practic-
es have been linked to increased vulnerability, delayed care-seek-
ing, and adverse health outcomes [9]. In urban contexts where ex-
posure risk is intensified by population density and daily mobility,
inadequate awareness and preventive behavior among older adults
may further exacerbate health disparities and excess mortality.

Health literacy is widely recognized as a determinant of health
behavior, reflecting individuals’ ability to access, understand, ap-
praise, and apply health information in decision-making [10,11].
Substantial evidence supports health literacy’s role in shaping pre-
ventive practices during the COVID-19 pandemic [8,12]. Howev-
er, most interventions were developed in high-income or general-
ized populations with limited adaptation to the needs of urban
communities in low- and middle-income countries [13,14]. In
Thailand, while associations between health literacy and preven-
tive behaviors among older adults have been reported, urban-spe-
cific vulnerabilities were insufficiently addressed [15,16]. This gap
is critical, given the disproportionate risks and excess mortality
experienced by older Thai adults during the pandemic [5,6].

Pengjuntr’s V-shape health literacy model was developed within
Thai public health contexts to conceptualize literacy as a progres-
sive, action-oriented process [17]. The “V-shape” metaphor rep-
resents a developmental trajectory: individuals begin with foun-
dational competencies in accessing and understanding health
information before progressing toward interactive communica-
tion and critical appraisal, and subsequently advancing to autono-
mous decision-making, behavior enactment, and community ad-
vocacy. Unlike models that primarily categorize literacy levels [10]

or emphasize information-processing capacities [11], the V-shape

https://www.jkan.or.kr

framework embeds behavioral application and social advocacy as
structural components of literacy development. This progres-
sion-oriented structure aligns with behavior change theories that
emphasize self-efficacy, practice, and social reinforcement as
mechanisms for sustained behavioral adoption [18,19].

To address this gap, the present study applied the V-shape
health literacy model endorsed by the Department of Health,
Ministry of Public Health, Thailand, which emphasizes six do-
mains: access, understanding, interactive communication, deci-
sion-making, behavior change, and advocacy [17]. By incorporat-
ing these elements into a structured intervention, the study aimed
to enhance health literacy, awareness, and preventive behaviors
among older adults in the urban community of Dusit District,
Bangkok.

Methods
1. Study design

A quasi-experimental design with two groups was employed,
utilizing a pre-test—post-test—follow-up approach. This study was
reported in accordance with the TREND (Transparent Reporting
of Evaluations with Nonrandomized Designs) statement [20].
Data were collected at three time points: baseline (pre-test), im-
mediately following the 4-week intervention (post-test), and 12

weeks after baseline, after completion of the reinforcement phase.

2. Setting and participants

The study population consisted of older adults living in Dusit
District, Bangkok, during 2024. A total of 76 individuals were re-
cruited through a multi-stage sampling process.

In the first stage, two urban communities within Dusit District
were purposively selected based on predefined criteria: the Wat
Sawadwaree Sri Maram community (assigned as the experimental
group) and the Samsen Pier community (assigned as the control
group). Although both communities are located within the broad-
er service area of the Faculty of Medicine, Vajira Hospital, the
study was conducted independently of hospital administrative
and clinical operations, and the research team held no supervisory
or managerial authority over community health services in these
areas. Both communities function independently under separate
leadership structures and activity schedules. Intervention and fol-
low-up activities were conducted exclusively within each commu-
nity to minimize potential cross-group contamination.

In the second stage, eligible older adults were identified from
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official community registration lists according to predefined in-
clusion and exclusion criteria. Within each community, partici-
pants were selected through simple random sampling using com-
puter-generated random numbers. Community leaders and
village health volunteers (VHVs) assisted the research team in
identifying eligible older adults and disseminating information
about the study. Potential participants were invited to attend an
information session, during which the purpose, procedures, and
duration of the study were explained. Written informed consent
was obtained from all participants prior to enrollment. Eligibility

criteria included:

1) Inclusion criteria

Participants were eligible if they: (1) resided in Dusit District,
Bangkok, in 2024; (2) were aged 60 years or older; (3) owned an
internet-enabled communication device, such as a smartphone,
tablet, or other device; (4) were able to perform self-care inde-
pendently; (5) were able to communicate in Thai by speaking and
listening; and (6) consented to participate throughout the study
period.

2) Exclusion criteria
Participants were excluded if they (1) were clinically diagnosed
with dementia or (2) had a previous history of COVID-19 infec-

tion.

3) Withdrawal criteria

Participants were withdrawn from the study if (1) they volun-
tarily requested to discontinue participation during the study or
(2) they experienced abnormal levels of stress or anxiety related to
the study.

4) Sample size determination

This was conducted in G*Power ver. 3.1 (Heinrich-Heine-Uni-
versitdt Diisseldorf), using a two-group comparison (two-tailed),
a=.05 and power=.80. The effect size (d=0.68) was adopted from
prior Thai research on health literacy interventions among older
adults affected by COVID-19 [21]. The calculation indicated a
minimum of 68 participants (34 per group). Allowing for an an-
ticipated 10% attrition [22], the final target sample was 76 partici-
pants, 38 per group.

5) Participant flow
A total of 76 participants were enrolled, with 38 participants in
each group. Eight participants were lost to follow-up: four from

the experimental group and four from the control group. In the
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experimental group, two participants were unable to attend the
follow-up assessments, and two participants could not be contact-
ed during the follow-up period. In the control group, all four par-
ticipants could not be contacted during the follow-up period. Of
the 76 enrolled participants, 68 completed all three assessments
(34 in each group). Eight participants were lost to follow-up. All
76 participants contributed available data to the primary linear
mixed-effects analysis, whereas the 68 participants with complete

data were included in the complete-case sensitivity analysis.

3. Intervention program development

The intervention program used was the Health Literacy En-
hancement Program for the Prevention of COVID-19 Risk Fac-
tors, developed by the researcher based on Pengjuntr’s V-shape
health literacy model [17]. The program comprised six compo-
nents: (1) access, (2) understanding, (3) interactive communica-
tion, (4) decision-making, (5) behavioral change, and (6) advoca-
-

Pengjuntr’s V-shape health literacy model was developed in the
Thai public health context to conceptualize health literacy as a
staged, action-oriented process [17]. The “V-shape” symbolizes a
progression from basic abilities, such as accessing and under-
standing health information, to interactive communication, criti-
cal evaluation, informed decision-making, and ultimately behav-
ior change and community advocacy. This structured progression
is consistent with behavior change theories that highlight self-effi-
cacy, repeated practice, and social reinforcement as key mecha-
nisms for sustaining health behaviors [18,19].

The theoretical premise underlying this framework posits that
improved access to reliable information and enhanced compre-
hension strengthen cognitive appraisal of health risks, thereby
supporting informed decision-making and consistent preventive
behaviors [17]. Advocacy and social sharing further reinforce be-
havioral maintenance through social modeling and accountability
within community networks.

Evidence from available program evaluations suggests that in-
terventions based on the V-shape health literacy model are associ-
ated with improvements in health literacy and related preventive
behaviors. For example, Saedkong et al. [23] conducted a qua-
si-experimental study among diabetic and hypertensive patients
with complications from chronic kidney disease in Thailand to
examine the effects of V-shape health literacy media. In that study,
the intervention was delivered over 4 weeks and targeted core
components of health literacy, including access, understanding,

interactive communication, decision-making, behavior change,

https://www.jkan.or.kr
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and advocacy. The study demonstrated significant improvements
in patients’ knowledge, health beliefs, and self-care behaviors, par-
ticularly in relation to dietary control, medication adherence, ex-
ercise, stress management, and follow-up care. Similarly, Wong-
kongdech et al. [24] implemented a participatory health literacy
promotion program among people at risk of diabetes in a Thai
community, which incorporated the six components of the
V-shape model and focused on diabetes prevention behaviors us-
ing the 3E2S framework (eating, exercise, emotional management,
smoking cessation, and alcohol reduction). Post-intervention re-
sults showed statistically significant improvements in health liter-
acy levels and preventive health behaviors.

Overall, these studies indicated that the V-shape health literacy
model has been effectively applied among both chronic disease
patients and community-based at-risk populations to enhance
health literacy and support behavior change, thereby justifying its
application in the present study.

Within the implementation framework of this communi-
ty-based program, clear role differentiation was established to en-
sure both clinical integrity and community engagement. Nurse
researchers led the program, conducting health assessments, de-
livering the structured health literacy intervention, making home
visits, coordinating referrals, safeguarding participants’ rights, and
overseeing program evaluation to ensure evidence-based imple-
mentation. Prior to study initiation, nurses provided structured
training to VHVs on health literacy content, intervention proce-
dures, communication strategies, and monitoring responsibilities
to promote consistent delivery.

In contrast, VHVs served as community-based public health
representatives and trusted intermediaries between health services
and residents. VHVs disseminated health information, mobilized
participation, supported surveillance, assisted with screening and
basic care, and collaborated in follow-up activities. While nurses
ensured clinical and research oversight, VHVs strengthened com-
munity linkage and continuity of care, forming an integrated part-
nership in program delivery.

The program included six core activities implemented over a
12-week period. The operationalization of the six constructs of
Pengjuntr’s V-shape health literacy model into specific program
content and intervention methods is summarized in Table 1,
adapted from the table structure presented by Kim and Kim [25].

4. Measurements/instruments

Data collection instruments consisted of a questionnaire devel-

oped by the researcher based on a comprehensive review of rele-
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vant literature and related studies [7], as well as recommendations
from experienced experts. The questionnaire was designed to ad-
dress the research objectives and comprised three sections. The
COVID-19 awareness scale was developed and adapted from pre-
viously validated instruments [26,27], and the COVID-19 preven-
tive behavior scale was developed and adapted from previously
validated instruments [28,29]. The details are as follows:

1) Personal information section
This section included checklist and completion items covering
demographic characteristics, including gender, age, education lev-

el, occupation, income, and underlying diseases.

2) COVID-19 Awareness Scale

This scale contained 10 items aimed at assessing awareness of
COVID-19 risk factors and prevention. Five items addressed
awareness of the disease (e.g., transmissibility, treatability, severity
among older adults, lifestyle adaptation to the “new normal,” and
socioeconomic impact), and five items assessed awareness of pre-
ventive measures (e.g., mask-wearing, hand hygiene, consuming
freshly cooked food, using serving spoons, covering the mouth
and nose when coughing or sneezing, and avoiding crowded plac-
es). Each item was rated on a 5-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree). Item scores were summed
to produce a total score ranging from 10 to 50, with higher scores
indicating greater COVID-19 awareness.

3) COVID-19 Preventive Behavior Scale

This section comprised 10 items for assessing preventive behav-
iors related to COVID-19 risk factors, including dietary practices,
use of serving spoons, mask-wearing, avoidance of sharing per-
sonal items, hand hygiene, respiratory etiquette, symptom moni-
toring, and self-assessment of possible infection. Each item was
rated on a 5-point Likert scale, ranging from 1 (never) to 5 (al-
ways). Item scores were summed to produce a total score ranging
from 10 to 50.

The cutoff scores for COVID-19 awareness and preventive be-
haviors were determined using percentage-based criteria com-
monly applied in health literacy and preventive behavior research.
Scores of 280% (40-50) indicated high levels or good practice,
scores of 60%-79.9% (30-39) indicated moderate levels, and
scores <60% (<30) indicated low levels or poor practice [30,31].

5. Content validity and reliability

The Health Literacy Enhancement Program, the COVID-19
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Health literacy enhancement for COVID-19 prevention

Awareness Scale, and the COVID-19 Preventive Behavior Scale
were reviewed for content validity by a panel of five experts, in-
cluding two nursing lecturers, one physician, and two community
health nurses. The experts evaluated program contents and activi-
ties in relation to the six constructs of Pengjuntr’s V-shape health
literacy model [17] for relevance, clarity, and appropriateness, as
well as congruence of questionnaire items with study objectives.
The content validity index was .85 for the intervention program,
.84 for the COVID-19 Awareness Scale, and .82 for the COVID-19
Preventive Behavior Scale.

A pilot test with 30 older adults from Dusit District, Bangkok,
was conducted to assess reliability. Cronbach’s a coefficients were
.88 for the COVID-19 Awareness Scale and .77 for the COVID-19

Preventive Behavior Scale.

6. Data collection/procedure

Data were collected between August and November 2024. Fol-
lowing approval from the Institutional Review Board, the re-
searcher obtained permission to conduct the study in two com-
munities in Dusit District, Bangkok. Official letters were
submitted to community authorities. Community leaders and
VHVs assisted in identifying eligible participants. Potential partic-
ipants were informed about the study objectives, procedures, du-
ration, and data collection schedule. Written informed consent
was obtained prior to enrollment.

Baseline data (pre-test) were collected before the intervention.
The experimental group then received the health literacy en-
hancement program with a 4-week core phase, followed by an ex-
tended reinforcement phase that included home visits, telephone
follow-ups, and LINE-based communication until 12 weeks after
baseline. Post-test data were collected immediately after the
4-week core phase and follow-up data were collected 12 weeks af-
ter baseline. The control group received routine community
health services, including one 60-minute educational session on
COVID-19 preventive behaviors delivered by the researcher
during the first week. Printed leaflets covering the same content

were distributed immediately after the session.
7. Ethical consideration

This study was approved by the Institutional Review Board of
Faculty of Medicine Vajira Hospital (COA No. 146/2564; initial
approval date: 10 August 2021) and was renewed annually on 10
August 2022, 10 August 2023, and 10 August 2024. The most re-
cent approval was valid until 9 August 2025. Prior to data collec-
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tion, all participants were informed about the objectives, proce-
dures, benefits, and risks of the study. Written informed consent
was obtained from all participants who voluntarily agreed to par-
ticipate. Data were kept strictly confidential and analyzed anony-
mously. Participants in the control group were provided with the
intervention program after the completion of the study if the pro-
gram was found to be effective. This study was retrospectively reg-
istered with the Thai Clinical Trials Registry (TCTR20260502013).

8. Data analysis

This quasi-experimental study enrolled 76 older adults in Dusit
District, Bangkok; all 76 participants (38 per group) were included
in the primary analysis. Data were analyzed using IBM SPSS Sta-
tistics ver. 31.0.1.0 (IBM Corp.). Statistical significance was set at
Pp<.05. Descriptive statistics were used to summarize participants’
demographic characteristics, with continuous variables presented
as meanzstandard deviation and categorical variables as frequen-
cy and percentage. Outcome variables, including COVID-19
awareness and preventive behavior scores, were summarized us-
ing mean and standard deviation.

A linear mixed-effects model with restricted maximum likeli-
hood estimation and an unstructured covariance matrix was used
to examine changes in COVID-19 awareness and preventive be-
havior over time. The primary analysis used all available observa-
tions under the missing-at-random assumption; therefore, no im-
putation was performed. The model included fixed effects for
group (experimental vs. control), time (pretest, posttest, fol-
low-up), and the group-by-time interaction, with adjustment for
sex, occupation status, and the corresponding pre-test value. Sex
and occupation status were included as covariates because of their
potential association with health literacy and preventive behavior.
Neither occupation status (p=.107) nor sex (p=.064) differed sig-
nificantly between groups at baseline. The corresponding pre-test
value was included to account for baseline variation in each out-
come. Least-squares means and corresponding p-values were re-
ported. A complete-case sensitivity analysis was conducted among

the 68 participants (34 per group) who completed all assessments.

Results

Data from 76 participants, with 38 participants in each group,
were included in the baseline analysis. Table 2 presents the base-
line characteristics of the participants. At baseline, no statistically
significant differences were observed between the groups in age,

sex, education level, occupation status, median monthly income,
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Table 2. General characteristics of participants (N=76)

Characteristics Experimental group (n=38) Control group (n=38) p
Average age (yr) 70.21+6.68 68.47+6.69 2617
Sex .064”
Male 6(15.8) 13 (34.2
Female 32 (84.2) 25 (65.8)
Education level 4629
No formal education 1(2.6) 2 (5.3)
Primary school 17 (44.7) 24 (63.2)
Secondary/vocational certificate 11 (29.0) 6(15.8)
Associate's degree 7(18.4) 5(13.1)
Bachelor's degree 2(5.3) 1(2.6)
Occupation .003Y
Not working/homemaker 18 (47.4) 8 (21.0)
Daily wage laborer 11 (28.9) 5(13.2)
Business owner 3(7.9) 13 (34.2)
Unemployed 3(7.9) 6(15.8)
Agriculturalist 1(2.6) 0 (0.0)
Other 2 (5.3) 6(15.8)
Occupation status .107"
Unemployed 21 (55.3) 14 (36.8)
Employed 17 (44.7) 24 (63.2)
Median monthly income (Baht) 3,000 (800-7,000) 3,000 (600-9,000) 9797
Income sufficiency 2959
No income 2 (5.3) 2 (5.3)
Sufficient 14 (36.8) 8(21.0)
Insufficient 22 (57.9) 28 (73.7)
Health insurance scheme 3967
Universal coverage 28 (73.7) 29 (76.3)
Social security 5(13.2) 4(10.5)
Civil servant scheme 4(10.5) 2(5.3)
State enterprise 1(2.6) 0 (0.0)
Private insurance 0 (0.0 3(7.9)
Underlying diseases >.999"
Present 27 (71.1) 27 (71.1)
Absent 11 (28.9) 11 (28.9)

Values are presented as mean +standard deviation, median (Q1-Q3), number (%), or number unless otherwise stated.
By independent samples t-test. YBy chi-square test. 9By Fisher exact test. “By Mann-Whitney U test.

income sufficiency, health insurance scheme, or underlying dis-
eases (all p>.05). However, a statistically significant difference was
observed in occupation (p=.003).

Of the 76 participants, 68 completed all assessments (34 in each
group), while 8 participants were lost to follow-up (4 in each
group). Baseline characteristics of completers are presented in
Supplementary Tables 1-2.

Table 3 presents the adjusted within-group changes in COVID-19
awareness and preventive behavior and the differences in change be-
tween the experimental and control groups. In the experimental

group, awareness increased significantly from pre-test to post-test
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(change, 1.95; 95% CI, 0.18-3.72; p=.031) and follow-up (change,
2.10; 95% CI, 0.27-3.94; p=.025). In contrast, awareness in the con-
trol group decreased significantly at post-test (change, —2.44; 95%
CI, —4.23 - -0.66; p=.007) and follow-up (change, —4.23; 95% ClI,
—6.07 — —2.39; p<.001). The between-group differences in change
were significant at both post-test (4.40; 95% CI, 1.89-6.90; p=.001)
and follow-up (6.33; 95% CI, 3.75-8.92; p<.001).

Preventive behavior in the experimental group also increased
significantly at post-test (change, 2.24; 95% CI, 0.57-3.92; p=.009)
and follow-up (change, 3.79; 95% CI, 1.84-5.73; p<.001), whereas

the control group showed significant decreases at post-test (change,
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Table 3. Comparison of COVID-19 awareness and preventive behavior within the experimental and control groups (N=76)

Experimental group (n=38)

Control group (n=38) Difference in change

Variable Change from pre-test (95% Cl) p Change from pre-test (95% Cl) p between groups (95% Cl) P
Awareness

Pre-test Reference Reference -

Post-test 1.95 (0.18-3.72) .031 -2.44 (-4.23 - -0.66) .007 4.40 (1.89-6.90) .001

Follow-up 2.10 (0.27-3.94) .025 -4.23 (-6.07 - -2.39) <.001 6.33 (3.75-8.92) <.001
Preventive behavior

Pre-test Reference Reference -

Post-test 2.24(0.57-3.92) .009 -2.38 (-4.08 - -0.68) .006 4.62 (2.25-6.99) <.001

Follow-up 3.79 (1.84-5.73) <.001 -4.82 (-6.76 - -2.88) <.001 8.61 (5.86-11.35) <.001

Analyses were conducted using a linear mixed-effects model with restricted maximum likelihood and an unstructured covariance matrix, adjusted
for sex, occupation status, and the corresponding pre-test value (pre-test awareness for the awareness outcome and pre-test preventive behavior
for the preventive behavior outcome). Cl, confidence interval; COVID-19, coronavirus disease 2019.

Table 4. Comparison of mean scores for COVID-19 awareness and preventive behavior between the experimental and control groups over time

(N=76)
Variables Experimental group (n=38) Control group (n=38) Difference between groups )
Least-squares means (95% CI)  Least-squares means (95% Cl) (95% CI)

Awareness
Pre-test 45.26 (44.03-46.50) 44.95 (43.71-46.18) 0.31 (-1.45-2.08) 957
Post-test 47.22 (45.81-48.62) 42.50 (41.08-43.92) 4.72 (2.25-7.45) <.001
Follow-up 47.37 (45.83-48.90) 40.72 (39.17-42.26) 6.65 (4.47-8.83) <.001

Preventive behavior
Pre-test 44.68 (43.47-45.90) 44.79 (43.58-46.00) -0.11 (-1.82-1.61) 814
Post-test 46.93 (45.57-48.29) 42.41 (41.02-43.80) 4.52 (2.57-6.46) <.001
Follow-up 48.47 (46.84-50.10) 39.97 (38.35-41.60) 8.50 (6.20-10.80) <.001

Analyses were conducted using a linear mixed-effects model with restricted maximum likelihood and an unstructured covariance matrix, adjusted
for sex, occupation status, and the corresponding pre-test value (pre-test awareness for the awareness outcome and pre-test preventive behavior
for the preventive behavior outcome). Cl, confidence interval; COVID-19, coronavirus disease 2019.

-2.38; 95% CI, —4.08 - —0.68; p=.006) and follow-up (change,
-4.82; 95% CI, —6.76 — —2.88; p<.001). The between-group differ-
ences in change were significant at post-test (4.62; 95% CI, 2.25-
6.99; p<.001) and follow-up (8.61; 95% CI, 5.86-11.35; p<.001).

Table 4 presents the adjusted between-group comparisons of
COVID-19 awareness and preventive behavior over time. At pre-
test, no statistically significant differences were observed between
the experimental and control groups in awareness (difference,
0.31; 95% CI, —1.45-2.08; p=.957) or preventive behavior (differ-
ence, 0.11; 95% CI, 1.82-1.61; p=.814). At post-test, the experi-
mental group had significantly higher awareness (difference, 4.72;
95% CI, 2.25-7.45; p<.001) and preventive behavior (difference,
4.52; 95% ClI, 2.57-6.46; p<.001) than the control group. These
differences remained significant at follow-up for awareness (dif-
ference, 6.65; 95% CI, 4.47-8.83; p<.001) and preventive behavior
(difference, 8.50; 95% CI, 6.20-10.80; p<.001).

Sensitivity analysis. The complete-case sensitivity analysis

(n=68) yielded findings consistent with the primary analysis
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based on all 76 participants. No changes in the statistical signifi-
cance of the findings were observed for the analyses presented in
Tables 3 and 4 (Supplementary Tables 1-2).

Discussion

This study developed the health literacy enhancement program
for older adults in an urban community, guided by Pengjuntr’s
V-shape health literacy model [17], which includes access, under-
standing, interactive communication, decision-making, behavior
change, and advocacy. The program was designed to address
common gaps in COVID-19 awareness and preventive practices
by combining group education, LINE-based communication,
community activities, and home visits. Initial sessions focused on
improving access to reliable information and understanding of
COVID-19 risk factors, while interactive discussions and deci-
sion-making activities supported participants in selecting appro-

priate preventive behaviors for daily life. Ongoing follow-up
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through community monitoring, individualized feedback, and
advocacy activities with family members and health volunteers re-
inforced behavior change beyond the classroom setting. In con-
trast to traditional lecture-based programs, this approach empha-
sized participation and real-life application, which may explain
the significant improvements observed in preventive behaviors.
Separating the groups by community reduced information con-
tamination and strengthened the validity of the intervention ef-
fects.

The health literacy enhancement program led to clear improve-
ments in COVID-19 preventive behaviors among older adults in
the experimental group. Preventive behavior scores in the experi-
mental group increased significantly at both post-test and fol-
low-up, suggesting sustained improvement in preventive practices
over time. These results aligned with evidence from systematic re-
views showing that individual-focused health literacy interven-
tions can improve older adults’ ability to understand and use
health information, particularly when interventions were de-
signed to actively engage participants and support practical appli-
cation of information [32,33]. By contrast, awareness or knowl-
edge outcomes tend to diminish without ongoing reinforcement,
as long-term maintenance of health literacy knowledge remains
challenging in older populations due to variability in intervention
designs and follow-up duration [14,32]. In this program, repeated
decision-making activities, individualized feedback, and home
visits likely contributed to the the sustained improvements in pre-
ventive behaviors observed across both post-test and follow-up.

The program improved both COVID-19 awareness and pre-
ventive behaviors within the experimental group, with significant
improvements observed at both post-test and follow-up.
COVID-19 awareness increased significantly at both post-test and
follow-up, while preventive behaviors also improved significantly
at both time points. Previous research has shown that awareness
or knowledge alone does not consistently translate into sustained
preventive practices among older adults without continued rein-
forcement and contextual support [34,35]. In contrast, preventive
behaviors are more likely to be maintained when interventions in-
clude repeated practice, social support, and follow-up at the com-
munity or household level [35,36]. Therefore, the continued rein-
forcement provided through decision-making activities,
individualized feedback, and home visits may partly explain why
preventive behaviors were sustained above baseline, while aware-
ness showed a smaller but sustained improvement over time.

Preventive skills in this study were strengthened through re-
peated practice and behavioral reinforcement integrated into the

intervention design. Participants engaged in decision-making ac-
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tivities, individualized feedback, and continued monitoring
through home visits and follow-up communication, which sup-
ported the application of preventive practices in daily life [36].
Previous studies have shown that community-based follow-up
and home visiting approaches enabled older adults to translate
health knowledge into sustained self-care behaviors by providing
contextualized guidance and ongoing support [37]. In addition,
repeated observation and feedback have been reported to enhance
the maintenance of preventive behaviors beyond the initial inter-
vention period [38]. In this study, this reinforcement was further
supported through advocacy activities, in which participants
shared photographs of their COVID-19 preventive practices with
family members via digital communication platforms, promoting
accountability and social support within the household. These
findings support the present results, suggesting that health literacy
programs emphasizing practical skill development and real-world
reinforcement are effective in strengthening and sustaining pre-
ventive behaviors among older adults.

The experimental group showed significantly greater improve-
ments in both COVID-19 awareness and preventive behaviors
than the control group at post-test and follow-up, indicating that
the intervention effect was maintained over the 12-week period.
This sustained effect suggests that the program influenced behav-
ioral adoption. Previous studies have shown that health promo-
tion and health literacy-based interventions are more likely to
produce behavior change when they incorporate active skill prac-
tice, feedback, and social reinforcement rather than information
delivery alone [34,36]. In this study, practical application was em-
phasized through structured decision-making exercises, direct
observation, and individualized feedback, enabling participants to
rehearse preventive behaviors and receive corrective guidance in
real-life contexts. The inclusion of home visits and digital commu-
nication further strengthened this process by allowing continuous
monitoring and reinforcement within participants’ living environ-
ments, thereby supporting habit formation and behavioral consis-
tency. The integration of nurse-led home visits with community
volunteers and telephone-based follow-up represented a practical
approach to delivering accessible and effective COVID-19 preven-
tive care for older adults in community settings.

These findings suggest that the program’s effectiveness was
largely driven by emphasis on repeated practice and contextual
support, which facilitated the translation of health knowledge into
sustained preventive action. However, such practice-intensive ap-
proaches require considerable time and human resources, which
may limit scalability. To address this challenge, future programs

should consider integrating standardized video-based demonstra-
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tions or digital training modules to complement face-to-face ac-
tivities, thereby maintaining behavioral fidelity while improving
feasibility and broader implementation.

This study included only two communities, with group alloca-
tion conducted at the community level without randomization.
Although the analyses were adjusted for sex, occupation status,
and the corresponding pre-test value, unmeasured communi-

ty-level differences may have influenced the findings.

Conclusion

This study developed and tested a health literacy enhancement
program to improve COVID-19 awareness and preventive behav-
iors among older adults in an urban community. The findings
showed that a nurse-led, community-based program combining
education, decision-making, and behavioral reinforcement im-
proved both COVID-19 awareness and preventive behaviors, with
significant improvements maintained through follow-up. By
demonstrating its effectiveness, this study provides evidence to
support the practical use of health literacy-based interventions in
community health nursing. The program may be adapted for use
in similar community settings to strengthen disease prevention

efforts among older adults.
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Concept mapping study of positive
patient experiences among family
members of nursing home residents in
South Korea

Hyoungshim Choi'®, InJa Choi?®, Jui Kim?

'Department of Nursing, Hansei University, Gunpo, South Korea
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Purpose: This study focused on identifying key components and dimensions of positive patient ex-
periences perceived by family members of nursing home residents in South Korea, which may inform
strength-based quality improvement in nursing home care.

Methods: Data were collected from May 8, 2023, to July 18, 2023, through interviews with 19 family
members of nursing home residents aged 65 years or older who had lived in the facility for at least 30
days. Interview data were used to develop empirical statements on the nature of residents’ experiences
as perceived by family members. These data were then analyzed using concept mapping to identify
components of positive patient experiences from the perspectives of family members of nursing home
residents in Korea.

Results: Multidimensional scaling and hierarchical cluster analysis yielded 59 core statements, two
dimensions, and four clusters of positive patient experiences. The two dimensions were type of support
(physical vs. emotional) and centrality of care (resident-centered vs. family-centered). The four clusters
of positive patient experiences were “facility management focused on quality of life," "active communi-
cation and engagement,” “respect and trust," and “professional and personalized care."

Conclusion: These findings provide insight into the experiences valued by family members of older

adults in nursing homes. The concept map may inform development of a patient experience index tai-
lored to family members of nursing home residents.

Keywords: Aged; Concept formation; Family; Nursing homes; Patient-centered care

Introduction

Since the 1990s, healthcare systems in highly developed countries have been using patient ex-
periences as an indicator of healthcare quality [1]. This approach is preferred over satisfaction
surveys because it focuses on patients’ subjective evaluations, reduces the tendency for overly
positive responses, is easier to complete, and more effectively identifies issues in healthcare ser-
vices [2,3]. Measuring patient experience is particularly important for residents in nursing
homes, as they receive care where they live [4]. When used as a performance indicator, patient
experience of residents in nursing homes must assess both the quality of care and the quality of
life, setting it apart from patient experience surveys typically conducted at hospital discharge [5].
Despite cognitive decline among nursing home residents, measuring their patient experience
remains essential, as it prioritizes their perspectives, relationships, social environment, and over-
all life experiences, which can be incorporated into therapeutic interventions [6]. Globally,
nursing homes employ various methods—such as patient experience surveys, satisfaction sur-
veys, and quality of life assessments—to reflect patient-centered perspectives [7].

In self-reported surveys by nursing home residents, family proxy responses tend to align well
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Patient experiences among family members of nursing home residents

with residents’ answers when assessing observable aspects such as
mobility and speech ability [8]. However, significant discrepancies
arise in subjective areas such as depression and well-being [8].
Consequently, while residents’ perspectives are considered the
gold standard for measuring both the quality of care received and
their perceived quality of life [9], two-thirds of nursing home resi-
dents experience some degree of cognitive impairment, and those
with severe cognitive decline may struggle to articulate their per-
ceptions of quality of care [6,10]. Therefore, assessing family
members experiences is crucial to complement resident experi-
ence surveys [8].

Patient experience surveys conducted among nursing home
residents’ family members indicated that satisfactory patient expe-
riences were positively correlated with perceived autonomy and
staff performance, and negatively correlated with core matrix of
declining nursing home service quality, such as hospitalization
rates, pressure ulcer incidence, and mortality rates [11]. Addition-
ally, a study conducted in the United States on patient experience
surveys among nursing home residents” families found that assess-
ments of qualitative aspects of services—attentiveness to care, per-
sonal hygiene, regular medical services, physical environment,
cleanliness, social relationships, food quality, communication with
family members, and physical therapy—had a moderate positive
correlation with the five key quantitative quality indicators: falls,
pressure ulcers, urinary tract infections, improvement in activities
of daily living, and emergency department visits [12]. However,
when the same aspects were assessed by nursing home residents
themselves, a significant negative correlation was observed [12].
This discrepancy may reflect differences in evaluative priorities,
residents’ psychological adaptation to institutionalization, or the
“satisfaction paradox;” whereby older adults report a high level of
satisfaction despite objectively compromised care conditions.
Consequently, family members’ assessments may provide a more
sensitive benchmark for evaluating institutional quality in dimen-
sions related to safety, professionalism, and system-level care pro-
cesses [13-15].

Recent studies on nursing home residents’ patient experiences
have primarily focused on qualitative research, including resi-
dents’ perceptions of and trust in primary caregivers, caregiving
burden, key factors influencing nursing home residents’ quality of
life, and their family experiences [16-18]. However, empirical re-
search specifically examining the patient experiences of nursing
home residents’ family members remains scarce. In Korea, al-
though one study developed a patient experience scale for nursing
home residents, no such scale exists for their families [19]. Simply

translating and adopting foreign scales poses challenges, as it fails
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to reflect the unique characteristics of Korean healthcare system
and does not guarantee cultural and conceptual equivalence
across countries [20]. In the Korean context, family members’ ex-
periences of nursing home care are shaped by distinct cultural and
systemic factors. Traditional values of filial piety (Hyo) continue
to emphasize their moral responsibility for direct family caregiv-
ing, often leading to guilt and emotional burden when older
adults are institutionalized. Additionally, with its rapid expansion
and standardized reimbursement structures, Korea’s Long-Term
Care Insurance system has produced unique patterns of service
delivery that differ from those of Western countries. These cultur-
al and institutional characteristics limit the cultural equivalence of
imported instruments, and underscore the necessity of developing
a family-centered experience framework grounded for the Korean
context [21,22].

Concept mapping, a structured conceptualization method, al-
lows participants to independently generate ideas and organize
them into meaningful clusters, visually representing their concep-
tual understanding of a given phenomenon [23]. As a hybrid ap-
proach, it integrates both qualitative and quantitative research
methodologies to capture participants’ experiential insights and
incorporates quantitative methods for data analysis [24]. Concept
mapping facilitates both individualized and generalized approach-
es, making it a valuable tool for scale development and program
effectiveness evaluations [24]. The purpose of this study is to ap-
ply concept mapping to identify key components for developing a
patient experience index tailored to the families of nursing home
residents. This approach, grounded in patient experience, human
experience, and person- and family-centered care frameworks,
captures families’ subjective perceptions and organizes them into
meaningful clusters, providing a foundation for evidence-based
nursing interventions and quality improvement in nursing homes
[23,25,26].

This study focused on identifying the components of positive
patient experiences, as these can serve as actionable and strength-
based indicators for quality improvement in nursing home care.
By explicitly focusing on positive patient experiences, the con-
cept-mapping process may have excluded neutral or negative per-
ceptions and thereby introduced recall bias. However, this
strengths-based approach was intentionally adopted to identify
actionable service attributes that families considered exemplary
and worthy of practical reinforcement. To achieve this aim, three
research objectives were established: (1) to identify key compo-
nents of positive patient experiences from the perspective of nurs-
ing home residents’ family members, (2) to identify the dimen-

sions and clusters of positive patient experiences perceived by
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nursing home residents’ family members, and (3) to assess the im-
portance that nursing home residents’ family members assign to
clusters of positive patient experiences.

Methods
1. Study design

This study employed a mixed-methods concept mapping meth-
odology, which integrates qualitative and quantitative approaches.
In the initial phase, focus group interviews (FGIs) were conducted
to qualitatively explore family members’ perceptions of positive
patient experiences. These qualitative data were subsequently
structured and analyzed using quantitative techniques, including
multidimensional scaling (MDS) and hierarchical cluster analysis
(HCA).

2. Participants

A total of 19 participants were recruited from nine nursing
homes conveniently selected from the Seoul metropolitan area.
After the study was explained by the principal investigator either
in person or via telephone, recruitment notices were faxed to fa-
cility directors and posted within each facility. Family members
interested in participating voluntarily contacted the principal in-
vestigator. Snowball sampling was subsequently applied to facili-
tate additional recruitment. The term “family member” encom-
passed spouses, adult children, as well as other relatives involved
in decision-making or visitation. Although no formal distinction
was made between primary and secondary caregivers, we ac-
knowledge that caregiving roles and degrees of facility interaction
may vary substantially and could therefore influence experiential
evaluations. Inclusion criteria were as follows: (1) adults aged 18
years or older, and (2) family members who had visited the facility
at least 3 times in the past 6 months. Those who were not profi-
cient in Korean or had difficulty reading and writing in Hangul
were excluded. The inclusion criterion of at least three visits with-
in 6 months was established to ensure that participants had suffi-
cient exposure to routine care processes and staff interactions.
While visit frequency does not fully capture the depth of engage-
ment, this threshold was considered a pragmatic balance between
inclusivity and experiential relevance in qualitative concept-map-
ping research.

Concept mapping does not impose strict participant limits.
However, Kane and Trochim [23] recommended recruiting at

least 10 participants for idea generation. Accordingly, this study
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initially planned to recruit 20 participants for interviews. Recruit-
ment was discontinued when theoretical saturation was reached,
resulting in a final sample size of 19 participants.

3. Research procedure and data analysis

This study followed the five-step concept mapping approach
proposed by Kane and Trochim [23] to explore and analyze the
positive patient experiences of nursing home residents’ family
members: (1) concept mapping preparation stage, (2) idea genera-
tion stage, (3) idea statement structuring stage, (4) concept map

analysis stage, and (5) concept map interpretation stage.

1) Concept mapping preparation stage

During the concept mapping preparation stage, the research
team developed a focus question and recruited participants to
generate ideas related to the research topic. The focus question
was based on previous research [23] and structured using a
5-point Likert scale to ensure clarity, facilitate participants’ evalua-
tion, and assess validity and appropriateness. To assess its validity
and appropriateness, the team applied the three criteria estab-
lished by Eun and Kim [27]: (1) Are participants expressing rele-
vant ideas aligned with the research topic? (2) Are participants
freely sharing their opinions? (3) Do participants fully understand
the focus question? Through this process, the final focus question
was determined: “As a nursing home resident’s family member,
what positive experiences have you had with the facility’s ser-

vices?”

2) Idea generation stage

The idea generation stage constitutes the core component of the
concept mapping study and can be divided into two phases: a data
collection phase conducted through FGIs; and a subsequent phase
in which idea statements are generated based on the interview
data.

(1) Data collection

Data were collected from May 8, 2023, to July 18, 2023, in the
Seoul Capital Area. A four-member research team was formed to
synthesize and edit the focus question and final statements and
determine dimensions and cluster names. The team included
three professors and one researcher: a professor with experience
in conducting concept mapping studies on positive patient expe-
riences for nursing home residents, a gerontology professor with
prior experience in concept mapping, a gerontology professor

specializing in nursing home research, and a researcher with ex-
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perience in conducting multiple concepts mapping studies, in-
cluding a master’s thesis.

A total of five focus groups were formed, each comprising three
to five participants. The timing, location, and interview format of
the FGIs were determined through discussion with participants,
taking into consideration their convenience and accessibility. Four
FGIs were conducted face-to-face in quiet meeting rooms, with
participants grouped according to residential proximity. One FGI
was conducted online using a non-face-to-face format. The inter-
views lasted between 60 and 90 minutes, with an average duration
of approximately 70 minutes.

Before the interviews, the researcher explained the study’s pur-
pose and procedure, obtained written informed consent, and en-
sured voluntary participation and data confidentiality. With the
participants’ consent, all interviews were audio-recorded to main-
tain accuracy and reliability. During the first FGI, the principal in-
vestigator served as the moderator, while the second researcher,
who had extensive experience in concept mapping research, par-
ticipated as the co-moderator. The third researcher assisted the in-
terview process by taking field notes. For the second through fifth
FGIs, the second researcher moderated the interviews, and the
third researcher continued to assist by documenting field notes.
The focal question was: “As a nursing home resident’s family
member, what positive experiences have you had with the facility’s
services?” In accordance with the concept mapping methodology,
only a single focal question was used to minimize potential mod-
erator bias. Participants were encouraged to freely generate ideas
through a brainstorming approach. During the FGIs, the modera-
tor encouraged the generation of as many ideas as possible and
asked clarifying questions to improve understanding of unfamiliar

or non-standard terms.

(2) Idea statement generation

The discussions yielded a total of 543 statements, which were
then reviewed to eliminate repetitions and convergences. After
synthesizing and refining the data, the research team finalized a
set of 81 statements. The statements were finalized based on the
three principles by Kane and Trochim [23]: (1) each statement
should contain only one idea, (2) statements should be clearly ed-
ited for ease of understanding, and (3) the total number of state-
ments should not exceed 100 to facilitate participant categoriza-
tion and rating based on similarity and importance. Following
discussions within the research team, 59 statements were finalized.
The refined statement list was shared with four participants for
member checking; the majority confirmed conceptual adequacy,

and no substantive disagreements were reported. Minor wording
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adjustments were made to enhance clarity, while preserving par-

ticipants’ original intent.

3) Idea statement structuring stage

This stage involves research participants classifying and rating
the idea statements generated from the preceding stages in a man-
ner that is meaningful and understandable to them. The partici-
pants categorized the 59 finalized statements based on similarity,
assigning cluster names, and rating their importance. Each state-
ment was printed on a card, and its importance was assessed using
a 5-point Likert scale. To ensure independent evaluation, the sort-
ing and rating process was done individually with the participants

working separately.

4) Concept map analysis stage

The concept map analysis stage involves analyzing the informa-
tion generated by participants and constructing the concept maps.
This stage involved examining the dimensions, clusters, and over-
all structure using MDS and HCA. Based on the results of MDS
and HCA, the researcher manually constructed the concept map.
The raw data used in the analysis stage consisted of participants’
sorting and rating results of the brainstormed idea statements ob-
tained through the concept mapping structuring process.

First step is generation of group similarity matrix (GSM). State-
ments were coded in Microsoft Excel (Microsoft Corp.), assigning
“0” to statements within the same group and “1” to those in differ-
ent groups. Individual similarity matrices were created for each of
the 19 participants and subsequently summed up to generate the
GSM. Following GSM generation, MDS and HCA were per-
formed using IBM SPSS ver. 26.0 (IBM Corp.), and results were
synthesized.

Second step is MDS. The purpose of the MDS was to visualize
the relationships and complexity of concepts through a simplified
spatial representation [23]. The process involved iterative adjust-
ments of spatial positioning among the participants to enhance
the accuracy of relative distances. A stress value, representing the
goodness of fit between the generated map and the original data,
was determined. A lower stress value indicates a higher degree of
consistency between the raw data and the produced results [28].

In the final step of the concept map analysis, HCA was con-
ducted using the x and y coordinate values derived from the MDS
to systematically group related points [23]. Ward’s linkage meth-
od, optimal for producing meaningful clusters based on dis-

tance-based data, was employed [23].
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5) Concept map interpretation stage

The concept map interpretation stage involved the research
team integrating specific data and interpreting the concept map
based on domain expertise [23]. Multiple discussions were held
with the expert team, and conclusions were incorporated into the

results.

4, Ethical considerations

This study was approved by the Public Institutional Review
Board Designated by Ministry of Health and Welfare (approval
no., P01-202304-01-009). Before data collection, participants were
provided with a comprehensive explanation of the study’s pur-
pose, content, procedure, potential risks and benefits, and the vol-
untary nature of participation. The participants were explicitly in-
formed that they could withdraw from the study anytime without
any consequences. Additionally, they were assured that all collect-
ed data would be used exclusively for academic research and ano-
nymity would be strictly maintained. Only those who provided
written informed consent were included in the study, ensuring full
compliance with ethical research standards. Participants were pro-
vided with modest compensation after the interview in apprecia-
tion of their time and participation.

Results
1. General characteristics of the participants

Among the study participants, 17 were female (89.5%) and two
were male (10.5%). The majority (n=14; 73.7%) resided in Seoul,
while the remaining (n=>5; 26.3%) resided in Gyeonggi-do. Most
participants were children of the residents (n=18; 94.7%), while
one participant was another relative (granddaughter) (n=1; 5.3%).
The duration of stay in the current nursing home was less than 1
year for six residents (31.6%), 1 to 3 years for six residents (31.6%),

and more than 3 years for seven residents (36.8%) (Table 1).

2. Dimensions of positive patient experiences

We conducted MDS to visualize the minimum number of di-
mensions in a spatial configuration that reflects participants’ ex-
periences or content [29]. The number of dimensions was deter-
mined based on the following criteria: (1) goodness-of-fit, indexed
by the stress value, which measures the discrepancy between dis-
tances in the spatial configuration and the original proximity data,

with lower values indicating better fit; (2) interpretability, which
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assesses whether the coordinate values of the dimensions repre-
sented in the space can be meaningfully interpreted in relation to
the original data; and (3) efficiency, which involves selecting the
simplest possible dimensionality while considering the two afore-
mentioned criteria [30].

The MDS vyielded the following stress values for different di-
mensional models: 1D=0.55 (R*=.21), 2D=0.29 (R*=.56), 3D=0.19
(R*=.71), 4D=0.13 (R*=.83), 5D=0.09 (R’=.88), and 6D=0.07
(R*=.91). Kane and Trochim [23] suggested optimal stress values
between 0.21 and 0.37. Based on stress value, interpretability, and
efficiency criteria, the 2D model was the most suitable for this
study.

The 2D statements were subsequently analyzed, and the dimen-
sions were named as follows. Dimension 1 (x-axis) was labeled
“physical support—emotional support;” the positive direction rep-
resenting physical support, which concerns facility-related envi-
ronmental factors, and the negative direction representing emo-
tional support, referring to the psychological services provided by
facility staff. Dimension 2 (y-axis) was labeled “family-centered—
resident-centered,” the positive direction indicating family-cen-
tered aspects, such as information provided to family members,
and the negative direction representing resident-centered support,
focusing on the direct needs of nursing home residents.

3. Clusters of positive patient experiences

Cluster analysis was performed using a hierarchical approach to
determine the optimal number of clusters in the concept map
(Figure 1). Ward’s linkage method was applied to x and y coordi-

nate values derived from the MDS, followed by dendrogram anal-

Table 1. Characteristics of the participants (N=19)

Characteristic Category n (%)
Sex Male 2 (10.5)
Female 17 (89.5)
Residence Seoul 14 (73.7)
Gyeonggi-do 5(26.3)
Relationship with residents  Children 18 (94.7)
Spouse 0 (0.0)
Other relatives 1(5.3)
Age of family member (yr) <49 2 (10.5)
50-59 14 (73.7)
260 3(15.8)
Duration of stay in current <1 6(31.6)
nursing home (yr)
1-3 6 (31.6)
>3 7 (36.8)
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Figure 1. Dendrogram using Ward's linkage for hierarchical cluster
analysis.

ysis to finalize the clusters. The final determination of clusters was
guided by the following criteria: (1) number of clusters should not
exceed the number suggested by the participants during the struc-
turing stage, (2) each cluster should contain statements with co-
herent and distinct meanings from other clusters, and (3) main-
taining logical similarity between clusters, as indicated by the
dendrogram analysis.

Figure 2 presents a concept map illustrating the spatial distribu-
tion of the statements derived from MDS and HCA. The map vi-
sualizes the grouping of different statements based on conceptual
similarity and the representation of these clusters within the
two-dimensional space, providing insight into positive patient ex-
periences among nursing home residents’ families.

Table 2 presents the four clusters: Cluster 1 (facility manage-
ment focused on quality of life) contains 15 statements, Cluster 2
(active communication and engagement) contains 14 statements,

Cluster 3 (respect and trust) contains 14 statements, and Cluster 4
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(professional and personalized care) contains 16 statements. Al-
though Clusters 3 (respect and trust) and 4 (professional and per-
sonalized care) are conceptually related, they represent distinct di-
mensions. Cluster 3 emphasizes the relational and ethical aspects
of care, such as dignity, transparency, and trustworthiness, where-
as Cluster 4 reflects technical competence and individualized care
delivery. The cluster names were assigned based on consensus
discussions focusing on the dominant conceptual theme, while

minimizing cross-loading concerns.

4. Importance of positive patient experience factors

Participants rated the importance of each statement using a
5-point Likert scale (1=not at all important, 2=not important,
3=neutral, 4=important, and 5=very important). The average im-
portance score for the final 59 selected statements (4.38+0.74), in-
dicated a high level of perceived importance. Analysis of the score
distribution revealed that 26 statements (44.1%) scored above 4.5,
27 statements (45.8%) scored between 4.0 and 4.5, and six state-
ments (10.2%) scored between 3.5 and 4.0, demonstrating that the
participants consistently rated the statements as highly important.

Statement 10, “All necessary information is kindly provided
during the first consultation,” received the highest importance
score (4.89+0.31). This was followed by Statement 19, “The facility
fosters a sense of care rather than end-of-life waiting” (4.84+0.37),
and Statement 18, “The facility offers reliable care for family
members to feel at ease” (4.79+0.41). Several statements scored
(4.68+0.47), including Statement 34 “The facility has a partnered
hospital nearby for medical management,” Statement 44 “Meals
are served in bite-sized portions for those with chewing difficul-
ties,” Statement 47 “Hair and nails are neatly maintained,” and
Statement 56 “Residents continue their prescribed medications
through the facility.” Statement 52 “Personalized care is provided
for bedridden residents” (4.68+0.58). Among the four clusters,
Cluster 4 (professional and personalized care) was rated as the
most important (4.50+0.71), followed by Cluster 3 (respect and
trust) (4.44+0.73). Clusters 1 and 2 showed comparable impor-
tance ratings (4.28+0.91 and 4.28+0.83, respectively).

Discussion

This study employed concept mapping to identify the concep-
tual structure of positive patient experiences as perceived by the
families of nursing home residents. It aimed to establish key com-
ponents for developing a Korean-specific patient experience scale

for nursing home residents’ family members. Rather than the
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Figure 2. Concept map of positive patient experiences among family members of nursing home residents. s, statement.

Table 2. Cluster names and importance ratings of the statements concerning individual clusters (N=19)

Cluster No. Finalized statements Importance (Mean+SD)
Cluster 1. Facility management fo- 39 The facility has a cozy, home-like atmosphere. 4.37+0.68
cused on quality of life (15 items)

41 There is a space where residents can gather and chat. 4.32+0.67
31 The beds are low, facilitating activities of daily living. 4.42+0.69
38 There is a yard or rooftop where residents can grow plants. 3.79+1.18
36 Residents can choose between private and shared rooms. 4.2141.03
32 The building has good natural lighting. 4.63+0.49
33 Indoor spaces are wide enough for convenient wheelchair movement. 4.53+0.90
35 The facility is located close to public transportation. 4.16+1.06
29 The facility is systematically managed. 4.58+0.50
37 The facility is situated on a flat surface, facilitating visits and outings. 3.95+1.12
40 There are multiple restrooms conveniently located for residents. 4.32+1.00
49 The facility environment is clean and agreeable. 4.53+0.69
30 The kitchen is open, and hygiene is maintained. 4.37+0.83
8  Photos of residents' daily lives are displayed in the facility. 3.84+1.11
58 There are daily programs that residents can choose to participate in. 4.26+1.04

Cluster 2. Active communication and 14 Residents can go out or stay overnight with their family members. 4.37+0.68

engagement (14 items)

23 Residents can have their mobile phones and make calls freely. 4.00+0.81
4 Family members can participate in facility programs. 3.58+0.96
13 Family members are informed immediately, even about minor issues. 4.53+0.61
16 The staff understand, comfort, and actively respond to caregivers' requests. 4.37+0.68

324

(Continued to the next page)

https://www.jkan.or.kr



Patient experiences among family members of nursing home residents

Table 2. Continued

Cluster No. Finalized statements Importance (Mean+SD)
11 The facility regularly monitors supplies and updates family members. 4.42+0.69
9  Caregivers and family members can communicate via a website or app. 4.00+1.10
12 Video calls can be made with residents. 4.32+£0.94
6  Photos and updates are posted daily on social media. 4.16+0.89
7 Video recordings of residents’ daily lives are shared with their family members. 4.37+0.83
10 All necessary information is kindly provided during the first consultation. 4.89+0.31
1 Visits can be scheduled anytime with a reservation. 4.53+0.61
5  Family members can enter residents' living spaces to have conversations. 4.37+1.06
2 Families can assist in organizing the resident's room upon admission. 4.00£1.15

Cluster 3. Respect and trust 18 The facility offers reliable care for family members to feel at ease. 4.79+0.41

(14 items)

20 The director treats residents kindly and sincerely, enhancing trust. 4.58+0.60
3 Family members can bring residents their favorite foods and assist with meals. 4.05+0.84
22 Residents have opportunities for meaningful roles within the facility. 3.84+1.01
15 Residents feel at home in the facility. 4.32+0.94
42 Residents can freely wear their own clothes from home. 4.53+0.51
21 Staff treat residents warmly as if they were their own parents. 4.53+0.61
17 The facility respects residents' religious beliefs and provides spiritual care. 4.42+0.90
19 The facility fosters a sense of care rather than end-of-life waiting. 4.84+0.37
27 Staff promptly address issues upon residents' requests. 4.32+0.74
24 The presence of nurses monitoring residents provides reassurance. 4.58+0.60
43 The facility offers social interaction opportunities, reducing loneliness. 4.37+0.59
28 Staff respond sensitively to even minor changes in residents' conditions. 4.42+0.60
25 Staff maintain a professional attitude when caring for residents. 4.58+0.60

Cluster 4. Professional and personal- 57 A physiotherapy room offers daily physical and heat therapy. 4.16+1.06

ized care (16 items)

59 Infection control is strictly enforced. 4.58+0.60
34 The facility is partnered with a hospital nearby for medical management. 4.68+0.47
48 Laundry services ensure clothes are always clean. 4.53+0.61
44 Meals are served in bite-sized portions for those with chewing difficulties. 4.68+0.47
52 Personalized care is provided for bedridden residents. 4.68+0.58
26 If hospital treatment is needed, the facility assists with visits and procedures. 4.47+0.61
45 Mealtimes are flexible. 3.58+0.83
47 Hair and nails are neatly maintained. 4.68+0.47
56 Residents continue their prescribed medications through the facility. 4.68+0.47
55 Regular activities support cognitive function and overall health. 4.53+0.61
46 Nutritious meals and snacks are provided regularly. 4.63+0.59
54  Assistance is provided for independent restroom use and daily activities. 4.63+0.59
50 Dental care is provided. 4.58+0.50
51 Residents are bathed at least once a week. 4.53+0.77
53 There are many volunteers, providing sufficient caregiving support. 4.37+1.01

SD, standard deviation.

structural configuration itself, the conceptual map highlights how
family members interpret nursing home services through both re-
lational and functional lenses, extending evaluation beyond ob-
servable care tasks to experiential and ethical dimensions of care
delivery

The “physical support—emotional support” dimension rep-

resents the patient experience content. Physical support includes
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environmental and accessibility factors, while emotional support
includes respecting residents’ preferences and autonomy and
promptly informing families about residents’ concerns to provide
reassurance. This categorization aligns with previous concept
mapping research on positive patient experiences for nursing
home residents conducted in Korea, where service content was

similarly divided into physical and emotional aspects [31]. The
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“family-centered—resident-centered” dimension reflects the pa-
tient experience functionality. Family-centered services focus on
sharing information with family members, such as photos and
videos of residents” daily lives or updates on the facility’s website.
In contrast, resident-centered services include personalized and
physical care provided directly to residents. These findings differ
slightly from previous concept mapping research on positive pa-
tient experiences from the perspective of nursing home residents,
where service functions were categorized as “care-centered” and
“participation-centered” [31]. This suggests that nursing home
residents prioritize services directly affecting their own care, while
their families value both the quality of care provided to the resi-
dent and the facility-family communication [12,32,33].

Collectively, the interpreted experience suggests that families do
not perceive care quality as a collection of discrete services, but as
an integrated experience shaped by organizational philosophy,
professional competence, and the quality of interpersonal rela-
tionships. The breadth of statements across domains indicates that
family patient experiences are multifaceted and cannot be suffi-
ciently captured by narrowly defined satisfaction metrics [34].
Comparisons with international nursing home family experience
scales showed significant overlap [35]. The CAHPS Nursing
Home Family Member Survey, a representative instrument devel-
oped by the Agency for Healthcare Research and Quality, mea-
sures family experiences in nursing homes. It consists of four
multi-item domains and one global rating question [35]. These
four domains are as follows: (1) nurses/aides kindness and re-
spect toward residents; (2) meeting basic needs (eating, drinking,
and toileting); (3) provision of information and encouragement of
family involvement; and (4) staffing, care of belongings, and
cleanliness. These domains align closely with the clusters identi-
fied in this study. Similarly, a scoping review of international mea-
surement tools for assessing the experiences of nursing home resi-
dents’ families identified environment, information and family
involvement, tailored care, respect, and a responsive workforce as
core components [36], many of which are reflected in this study.
Notably, this study uniquely identified “facility management fo-
cused on quality of life” as a distinctive cluster, underscoring the
role of facility management in shaping families’ perceptions of
service quality.

In South Korea, among the official nursing home quality assess-
ment scales, only one measures family satisfaction, collecting re-
sponses via telephone surveys. This scale comprises five items: re-
flection of family consultations and requests, provision of
information, cost transparency, service satisfaction, and willing-

ness to recommend the facility. However, service satisfaction is as-
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sessed using only one question with three response options (satis-
fied, neutral, and dissatisfied), making it difficult to capture
families” experiences in detail [37]. Although the existing South
Korean evaluation framework incorporates familial satisfaction
metrics, these are predominantly limited to basic indicators such
as interpersonal civility and basic sanitation. It lacks the psycho-
metric depth required to capture the multifaceted experiences,
specifically ‘quality-of-life-oriented institutional governance’ and
‘highly individualized care trajectories’ identified in this study.
Previous concept mapping research on positive patient experienc-
es from the perspective of nursing home residents conducted in
Korea identified six clusters: safety of care and treatment, respon-
sible and supportive staff, comfort of the living environment,
mental well-being, respect, and communication [31]. While the
conceptual differences between nursing home residents’ and their
families” experiences are not drastic, this study highlights addi-
tional aspects of family experiences, such as active communica-
tion and participation, as well as facility management focused on
improving residents’ quality of life [25]. In contrast, nursing home
residents’ patient experience clusters tend to be more specific and
direct, emphasizing living conditions, staff interactions, and safety
in care delivery.

A closer examination of the relationship between the dimen-
sions and clusters in this study’s concept map reveals several note-
worthy features. First, regarding functional aspects of positive pa-
tient experiences as perceived by the families of the nursing home
residents, statements were more densely distributed within the
emotional support dimension. This suggests that families may
have limited direct experience with physical services provided by
facility staff, making emotional support services more salient
through interactions during facility visits or phone communica-
tion. This finding aligns with previous research emphasizing the
importance of leveraging family experiences as proxy evaluations
of the emotional aspects of care for residents with cognitive im-
pairments who may have difficulty expressing their own percep-
tions of service quality [12,38,39]. Second, the statements in this
study’s concept map were evenly distributed across the four quad-
rants, contrasting with previous research on positive patient expe-
riences as perceived by nursing home residents, where statements
were predominantly concentrated in quadrants related to physical
services [31]. This suggests that, unlike nursing home residents,
their families can evaluate physical support, emotional support,
and multidimensional aspects of care. Mukamel et al. [26] demon-
strated that family satisfaction reflects essential relational and
communicative aspects of long-term care not captured by clinical

quality indicators. Given residents limited self-report capacity; in-
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corporating family experience measures is essential for compre-
hensive, human-centered quality evaluation in nursing homes
[26]. This underscores the importance of incorporating family
perspectives more actively into nursing home service evaluations.
Third, although Cluster 2 (active communication and engage-
ment) contained 14 statements, it was ranked third in terms of
importance. Notably, while the overall importance score of the
statements in Cluster 2 was relatively high on a 5-point scale
(mean=4.28), only one statement, “family members can partici-
pate in facility programs,” scored below 4.0 (3.58+0.96). This sug-
gests that, while families acknowledge active participation, they
may feel burdened by the demands of actual involvement [40].
Although partnership with family members is widely emphasized
as a key element of person-centered care, the present findings re-
veal an important tension [41,42]. Family members assigned rela-
tively low importance to active participation in facility programs,
which may reflect the substantial emotional and practical caregiv-
ing burden experienced by families in Korea [43]. Rather than
perceiving program participation as a service benefit, family care-
givers appeared to prioritize reliable communication and basic
care quality [32,44]. These findings suggest that family-centered
care should move beyond assumptions of increased participation,
and instead adopt flexible engagement models that respect fami-
lies’ boundaries, offer optional rather than obligatory involvement,
and provide them with emotional and informational support,
without imposing additional responsibilities [45]. Taken together,
the importance ratings further underscore that family members
prioritize not only the presence of services, but the reliability and
quality with which they are delivered. In particular, the relatively
higher importance assigned to professional and personalized care
and respect-based interactions suggests that families value trust-
worthiness and competence as core determinants of positive pa-
tient experiences. These findings indicate that importance weight-
ings are closely linked to relational and functional expectations,
rather than simple service availability.

Based on the findings, the significance of this study is fourfold.
First, it reinforces the need for proxy evaluations by family mem-
bers to assess patient experiences of nursing home residents with
cognitive impairment or dementia, as they may be unable to ex-
press their own preferences or patient experiences [16,17,46]. Sec-
ond, it provides a detailed framework for understanding positive
patient experiences from the perspective of nursing home resi-
dents’ families in South Korea. The four clusters identified in this
study—facility management focused on quality of life, active com-
munication and engagement, respect and trust, and professional

and personalized care—share key similarities with international
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nursing home family experience measurement tools [4,7]. Addi-
tionally, this study identifies patient experience aspects not typi-
cally included in nursing home residents’ patient experience as-
sessments. Prior studies have developed standardized instruments
to assess family caregiver experiences during care transitions,
demonstrating that caregiver preparedness and involvement in
decision-making are critical determinants of patient safety and
quality of care [47]. These findings provide a robust theoretical
foundation for the present study, which advocates for the system-
atic integration of family perspectives into the evaluation of nurs-
ing home patient experiences. Therefore, the findings can serve as
foundational data for developing a standardized Korean nursing
home patient experience scale for nursing home residents” family
members. Third, it pinpoints specific areas for nursing home ser-
vice quality improvement from the perspective of residents’ fami-
lies. Future research can expand on this study’s concept map to
develop and implement a family experience scale for nursing
home residents, enabling precise identification of areas requiring
service enhancement. This will contribute directly to nursing
home service quality improvement and provide a foundation for
developing nursing intervention programs aimed at improving
nursing home quality of care. Fourth, it introduces concept map-
ping as a novel nursing research methodology, demonstrating its
innovative application in nursing research.

Despite its contributions, this study has several limitations.
First, the study recruited 19 family members of nursing home res-
idents through convenience sampling from facilities in Seoul and
Gyeonggi-do in Korea. Since the perceived importance of services
may vary based on family characteristics, caution is warranted in
generalizing the findings to the families of all nursing home resi-
dents. Second, due to the small sample size, this study was unable
to conduct concept mapping reflecting differences in nursing
home size or regional characteristics. Future research should in-
corporate larger and more diverse samples to strengthen the va-
lidity and applicability of the findings. This study neither system-
atically accounted for facility-level characteristics, such as
ownership, size, staffing ratios, or National Health Insurance Ser-
vice grades, nor for residents’ clinical profiles, including dementia
severity. Consequently, the identified experience clusters should
be interpreted as reflecting families’ perceived patient experiences,
rather than institution- or diagnosis-specific evaluations. As such,
future research should further examine these institutional factors
in order to refine the proposed patient experience framework
[48].
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Conclusion

This study employed concept mapping to identify key factors
and the conceptual structure of positive patient experiences as
perceived by nursing home residents’ families. Based on the find-
ings, these experiences fall into two dimensions: service content
(physical support-emotional support) and service functionality
(family-centered-resident-centered). Additionally, four clusters
were identified: facility management focused on quality of life, ac-
tive communication and engagement, respect and trust, and pro-
fessional and personalized care.

The findings reinforce the critical role of person-centered care
in nursing homes, particularly for residents with cognitive decline.
Engaging family members as active partners allows nurses to
identify residents’ physical and emotional needs overlooked in
standard clinical assessments. Recent evidence supports this ap-
proach, demonstrating that person-centered care enhances quality
of care, addresses behavioral and psychological symptoms of de-
mentia, and promotes holistic well-being [49]. Integrating family
perspectives with person-centered care provides a practical foun-
dation for developing a family-informed patient experience index,
guiding evidence-based practice, staff education, and policy initia-
tives aimed at human-centered, relational care.

Based on the findings, the following recommendations are pro-
posed: (1) development of a measurement scale for nursing home
patient experiences as perceived by residents” families, accounting
for facility grade and regional differences and (2) further concept
mapping and scale development studies involving nursing home
residents, their families, and nursing home staff, to gain a compre-

hensive understanding of patient experiences.
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Effects of a hybrid delirium nursing
competency enhancement program
using the metaverse and standardized
patients for intensive care unit nurses:
a quasi-experimental study
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Purpose: This study evaluated the effects of a hybrid simulation program using the metaverse and
standardized patients to enhance delirium nursing competency among intensive care unit (ICU) nurses.
Outcomes included delirium nursing knowledge, attitudes, and performance confidence.

Methods: A quasi-experimental study with cluster allocation was conducted among 52 ICU nurses, in-
cluding 28 in the experimental group and 24 in the control group. Data were collected from July 8 to Au-
gust 28, 2024. The experimental group participated in a hybrid delirium nursing competency simulation
program comprising two metaverse-based sessions (lectures, quizzes, discussions, and practice) followed
by a face-to-face standardized patient simulation session. The control group received a conventional
face-to-face lecture on delirium nursing. Data were analyzed using the chi-square test, the Fisher exact
test, the independent t-test, and the paired t-test with IBM SPSS Statistics ver. 27.0.

Results: After the intervention, the experimental group demonstrated significantly greater improvement
in delirium nursing attitude (t=2.05, p=.046) and performance confidence (t=3.35, p=.002) compared
with the control group. However, the change in delirium nursing knowledge did not differ significantly
between groups (t=0.71, p=.483).

Conclusion: The hybrid delirium nursing competency program using the metaverse and standardized
patients was associated with greater positive changes in ICU nurses' delirium nursing attitudes and per-
formance confidence than conventional lecture-based education. This immersive and interactive hybrid
simulation approach may be a sustainable continuing education strategy for strengthening delirium
nursing competency among ICU nurses.

Keywords: Clinical competence; Delirium; Intensive care units; Nurses; Simulation training

Introduction

Delirium is a neuropsychiatric syndrome characterized by acute disturbances in cognition
and alterations in the level of consciousness. It is often referred to as intensive care unit (ICU)
syndrome or post-intensive care syndrome and is marked by a sudden onset and fluctuating
course [1,2]. The reported incidence of delirium among patients admitted to ICUs ranges from
15% to 81% [2-5], which is substantially higher than the incidence observed in general ward or
long-term care settings [6-9]. Given its significant clinical consequences, the most recent Pain,
Agitation/Sedation, Delirium, Immobility, and Sleep Disruption guidelines identify delirium as
a key indicator associated with prolonged ICU stay, long-term cognitive impairment, and in-
creased mortality [10].

Patients in the ICU are at high risk for delirium due to factors such as severity of illness, use

of sedatives, and environmental stressors like noise and physical restraints [11-13]. ICU nurses

331


https://creativecommons.org/licenses/by-nd/4.0
https://creativecommons.org/licenses/by-nd/4.0
http://orcid.org/0009-0006-0511-2740
http://orcid.org/0000-0002-5058-9912

Juwon Yun - Mi Yang Jeon

play a pivotal role in early detection through 24-hour continuous
assessment [3,14]. However, many ICU nurses face significant
psychological barriers, including anxiety and a lack of clinical
self-efficacy when managing delirious patients who exhibit unpre-
dictable or aggressive behaviors [14,15]. While delirium nursing
competency—the integration of knowledge and skills to achieve
desirable outcomes [16,17]—is essential, nurses often struggle due
to insufficient clinical readiness and low confidence in applying
complex assessment tools under pressure [15,17]. Therefore, there
is an urgent need for educational interventions that not only pro-
vide knowledge but also alleviate psychological burdens and
bridge the gap between theory and practice [17-19].

Traditional delirium education [15,18-21], including lectures
and e-learning, often lacks the immersion required for complex
clinical judgment and faces accessibility challenges due to shift
schedules [22,23]. To overcome these limitations, nursing educa-
tion has increasingly integrated innovative simulation modalities.
Metaverse-based education, in particular, has emerged as a trans-
formative pedagogical platform that enhances clinical reasoning,
technical skills, and learner engagement across various nursing
domains [24,25]. Previous research has demonstrated that immer-
sive virtual environments provide a “psychologically safe” space
where learners can practice high-stakes clinical scenarios repeat-
edly without compromising patient safety [24,26-29]. Such virtual
reality simulations have been validated for their efficacy in im-
proving professional competence and self-efficacy in diverse areas,
including basic life support and pediatric care [28,30,31].

Furthermore, standardized patient (SP)-based simulation has
long been recognized as a gold standard for cultivating interper-
sonal communication and realistic clinical judgment [32,33]. Ex-
tensive literature suggests that interaction with SPs allows nurses
to internalize complex competencies by bridging the gap between
theoretical knowledge and real-world application [32,34,35].
While both metaverse and SP-based simulations have shown sig-
nificant individual benefits in general nursing education
[25,31,33], their integrative application specifically tailored for the
high-acuity environment of ICU delirium care remains underex-
plored.

However, virtual environments alone may lack the tactile adapt-
ability and non-verbal communication cues essential for high-
stakes patient encounters [24,25]. Conversely, while SP simulation
provides high contextual realism, it can be resource-intensive if
used for basic skill acquisition [31]. To address these limitations, a
hybrid approach—utilizing the metaverse for initial virtual re-
hearsal followed by SP simulation for refined clinical reasoning—

creates a synergistic effect that facilitates the “transfer of learning”
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[36,37]. This dual-stage strategy allows nurses to first build confi-
dence in a low-stakes virtual space and then internalize integrated
competencies through realistic human interaction. Despite the
potential of these technologies, research integratively combining
metaverse platforms with SP simulation for ICU delirium nursing
remains scarce.

Therefore, this study developed a hybrid delirium nursing com-
petency enhancement program using metaverse and SPs for ICU
nurses, and evaluated its effects on delirium nursing knowledge,

attitude, and performance confidence.

Methods
1. Study design

This study employed a quasi-experimental study with cluster
allocation to evaluate the effects of a hybrid delirium nursing
competency enhancement program on ICU. To prevent treatment
contamination, the unit of randomization was set at the ICU level
rather than the individual level. Two separate ICUs within a single
university hospital were designated as clusters. Through a coin
toss conducted by a researcher not involved in data collection, one
ICU was randomly assigned to the experimental group and the
other to the control group. To minimize potential confounding
arising from ICU specialty, baseline homogeneity was rigorously
tested. Although the surgical ICU (ICU-A) and medical ICU
(ICU-B) treated different patient populations, both units operated
under the same institutional delirium screening protocols and

maintained equivalent nurse-to-patient ratios.
2. Participants

The accessible population consisted of nurses working in the
ICUs of Gyeongsang National University Changwon Hospital in
Changwon city. To minimize the risk of educational information
sharing, two ICUs were randomly allocated: one to the experi-
mental group and the other to the control group. Eligible partici-
pants were ICU nurses who voluntarily provided written in-
formed consent.

The inclusion criteria were: (1) registered nurses currently pro-
viding direct patient care in an ICU, and (2) having at least 1 year
of ICU clinical experience. The 1-year criterion was established
based on evidence suggesting that nurses with less experience may
have limited exposure to complex delirium cases [20]. Exclusion
criteria included prior experience with metaverse-based education

to ensure homogeneity of baseline experience and to minimize
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potential bias arising from varying levels of digital familiarity [29].

The sample size was calculated using G*Power ver. 3.1.9 (Hein-
rich-Heine-Universitdt Diisseldorf). Referring to the large effect
sizes (1.58-3.68) in previous delirium education studies [17-21], a
large effect size (Cohen’s d=0.80) was chosen. With a significance
level (o) of .05 and a power (1-f) of .80 for an independent t-test,
the minimum required sample size was 26 per group (N=52).
While a cluster-based allocation was used to prevent data contam-
ination, the sample size was estimated at the individual level due
to the limited number of available clusters.

To account for a potential 10% attrition rate, 58 participants
were initially recruited. During the study, one participant from the
experimental group and five from the control group withdrew
due to unit transfer (n=4) or resignation (n=2). Consequently,
data from 52 participants (experimental: 28, control: 24) were in-

cluded in the final analysis.

3. Measurements/instruments

In this study, participants’ general characteristics, delirium
nursing knowledge, delirium nursing attitude, and delirium nurs-
ing performance confidence were assessed using a structured
self-administered questionnaire. The questionnaire consisted of a
total of 95 items, including 10 items on general characteristics, 45
items on delirium nursing knowledge, 25 items on delirium nurs-
ing attitude, and 15 items on delirium nursing performance confi-

dence.

1) General characteristics

Participants’ general characteristics included age, educational
level, total clinical experience, ICU work experience, experience
in caring for patients with delirium, perceived need for delirium
education, prior experience with delirium education, pathways of
education, number of sessions attended, and awareness of deliri-
um screening tools used within their department. These charac-

teristics were assessed using a total of 10 items.

2) Delirium nursing knowledge

Delirium nursing knowledge was measured using a tool devel-
oped by Lee et al. [38]. The instrument consists of 45 dichoto-
mous items across three domains: causes, symptoms, and nursing
management of delirium. Each item is scored as 1 for a correct re-
sponse and 0 for an incorrect or “do not know” response, with
higher total scores indicating greater knowledge. At the time of
development, the instrument demonstrated acceptable internal

consistency (Cronbach’s alpha=.75) [38]. In the present study, the
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Kuder-Richardson Formula 20 coefficient was .73. While this val-
ue is relatively lower than the original, it is interpreted as reflecting
the broad and heterogeneous clinical domains of the 45 knowl-
edge items covering varied ICU scenarios. According to psycho-
metric theory, internal consistency coefficients can be lower in in-
struments that measure broad, multi-dimensional constructs

rather than a single, narrow trait [39,40].

3) Delirium nursing attitude

Delirium nursing attitude was assessed using a scale originally
developed by Yang [41] and subsequently modified by Park and
Park [20]. The instrument measures the perceived importance of
delirium nursing interventions as a proxy for clinical attitude,
based on the conceptual framework that a nurse's professional at-
titude is reflected in the value they assign to specific care activities.
It consists of 25 items across two domains—preventive interven-
tions (15 items) and therapeutic interventions (10 items)—rated
on a 5-point Likert scale ranging from 1 (“not necessary at all”) to
5 (“very necessary”). Higher scores indicate a more positive atti-
tude toward delirium nursing. The internal consistency (Cron-
bachs alpha) was .87 in the modified version [20] and .88 in the
present study.

4) Delirium nursing performance confidence

Delirium nursing performance confidence was measured using
the scale originally developed by Akechi et al. [32] and translated/
modified into Korean by Kim and Lee [21]. The instrument con-
sists of 15 items assessing nurses’ performance confidence in 12
domains, including early detection, assessment, intervention plan-
ning, medication/environmental management, and patient educa-
tion. Each item is rated on a 10-point numeric rating scale ranging
from 0 (“not confident at all”) to 10 (“very confident”), with high-
er scores indicating greater performance confidence in delirium
nursing care. In the study by Kim and Lee [21], the instrument
demonstrated excellent internal consistency (Cronbach’s al-

pha=.96); in the present study, Cronbach’s alpha was .97.

4. Development and implementation of a hybrid delirium
nursing competency enhancement program

In this study, the program adopted a hybrid simulation model
grounded in the theory of transfer of training, sequentially inte-
grating metaverse-based theoretical education, virtual practice us-
ing metaverse-based scenarios, and face-to-face SP simulation to
facilitate progression from theoretical knowledge acquisition to

clinical performance.
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1) Program development and content validation
The program was developed through a systematic four-stage
process to ensure clinical relevance and methodological rigor:

(1) Evidence-based content formulation

A comprehensive literature review was conducted from January
2013 to December 2022 using international and domestic data-
bases, including PubMed, CINAHL, Cochrane Library, and RISS.
The search strategy utilized keywords such as ‘intensive care unit;
‘delirium, ‘nursing competency; and ‘simulation’ From this pro-
cess, 10 key studies were selected to provide the evidence base for

the program’s theoretical and practical components.

(2) Clinical needs analysis

A retrospective analysis of medical records was performed for
648 patients admitted to the ICU between January 1, 2022, and
December 31, 2022. The analysis revealed that while 69 patients
were administered haloperidol, only 53 patients (8.2%) had ex-
plicit documentation of ‘delirium’ or ‘irritability. This identified
gap—specifically the under-recognition and inconsistent docu-
mentation of delirium—was directly incorporated into the ZEPE-
TO-based scenarios and SP scripts to enhance clinical realism.

(3) Expert content validation

To ensure clinical and educational validity, the initial program
contents and a 15-item standardized performance checklist (span-
ning assessment, intervention, and documentation domains) were
reviewed by a panel of five experts (two nursing professors and
three clinical nurse specialists with over 10 years of ICU experi-
ence). Content validity was evaluated using a 4-point Likert scale
(1=not at all valid, 4=very valid). The item-level content validity
index, calculated as the proportion of experts providing a rating of
3 or 4, achieved 0.80 or higher for all items. To ensure the reliabili-
ty of the performance checklist, inter-rater reliability (IRR) was
established between two researchers, yielding a Cohen’s kappa of
.90.

(4) Pilot testing and refinement

Prior to the main study, a pilot test was conducted with three
non-participant ICU nurses to evaluate the programs feasibility,
acceptability;, and intervention fidelity. Feasibility focused on tech-
nical usability (visual clarity and interaction stability) within the
metaverse, while acceptability was assessed via self-reported satis-
faction and subjective burden. Fidelity was monitored through
adherence to the standardized protocol. Participants rated these

components on a 5-point Likert scale with a 4.0 threshold for ac-
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ceptance. Based on the feedback, the virtual layout was simplified
to reduce cognitive load, and SP scripts were refined to ensure
completion within the target 15-minute duration.

2) Theoretical framework

The program was developed based on the Transfer of Training
Theory [36,37,41] and a staged educational transfer framework
[42,43], which suggest that clinical competency is most effectively
internalized when knowledge is sequentially applied from con-
trolled, low-stakes environments to contexts of increasing realism
[44,45]. In alignment with these frameworks, the dual-stage strat-
egy—initial virtual rehearsal in the metaverse followed by face-to-
face SP simulation—was designed to facilitate the seamless transi-

tion from theoretical knowledge to clinical performance.

3) Educational modalities and settings
(1) Metaverse-based learning environment

The virtual component of the program was implemented using
ZEPETO (NAVER Z Corp.), a commercial metaverse platform
that allows for avatar-based interaction and immersive environ-
ment building. A dedicated “Delirium Nursing Virtual Clinic”
was created within the platform, featuring an ICU simulation
room equipped with virtual monitors, ventilators, and assessment
tools.

(2) SP simulation environment

The second stage was conducted in a real clinical simulation
laboratory. To maintain high methodological standards, the fol-
lowing SP protocol was implemented: Recruitment: Two ICU-ex-
perienced registered nurses (>5 years) were selected for their abili-
ty to realistically portray complex delirium symptoms. Training:
SPs underwent 8 hours of structured training (four sessions) cov-
ering standardized scripts, RASS-based delirium behaviors, and
consistent interaction protocols. Standardization: A pilot exercise
was conducted and cross-validated by two researchers using a
performance checklist. Reliability: Only SPs with a Cohen’s kappa
>.80 were included, ensuring IRR and the delivery of an identical
simulation experience to all participants. The checklist used for
evaluation was adapted from the delirium management guidelines
by Lee et al. [38] and modified to fit the specific simulation sce-
nario, with its content validity confirmed by the aforementioned
expert panel.

4) Study setting and participants

This study was conducted at Gyeongsang National University

Changwon Hospital in Changwon. To minimize treatment con-
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tamination, cluster allocation was used for two separate ICUs.
ICU-A was assigned as the experimental group, while ICU-B
served as the control group. Both units maintained similar pa-
tient-to-nurse ratios and treated patients with comparable severity
of illness; however, ICU-A primarily handled surgical cases,
whereas ICU-B focused on medical emergencies.

5. Study procedure

The study procedure consisted of a pre-intervention assess-
ment, a three-session hybrid intervention for the experimental

group and a traditional lecture-based intervention for the control

group, followed by a post-intervention assessment (Figure 1).

1) Pre-test

The pre-test was conducted between July 8 and July 18, 2024.
Participants were selected from nurses who met the inclusion cri-
teria and provided voluntary consent. Data were collected using a
self-administered questionnaire (approximately 20 minutes).

2) Intervention
The intervention phase took place from July 24 to August 28,
2024. Intervention (experimental group): Received the 3-session

hybrid program as described in Table 1. Control group activities:

Experimental treatment: hybrid delirium nursing competency enhancement program using metaverse and standardized patients

1st session: lecture within the metaverse platform
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Figure 1. Hybrid delirium nursing competency enhancement program using metaverse and standardized patients for ICU nurses. The hybrid
delirium nursing competency enhancement program consisted of three sequential sessions. (A-F) The first session involved a lecture delivered
within a metaverse-based learning environment. (G-J) The second session included both lecture and virtual practice using metaverse-based
scenarios within the metaverse platform. (K, L) The third session comprised face-to-face standardized patient simulation in the intensive care
unit setting. (A-L) The experimental group received the full hybrid delirium nursing competency enhancement program integrating metaverse-
based learning and standardized patient simulation, (M, N) whereas the control group received a traditional face-to-face lecture covering the same

delirium nursing content. (Continued on the next page.)
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2nd session: lecture and practice within the metaverse platform

' 3. Mato] =X

5 H3B)

=

o= STH
MO A0 2 TF
- A8 $F XF
- ¥ S0t X% 81| AN
- 2BIAIZE M{ot0] Z7OF E
TH59t AHE T AL K
H&D B XY (9, AR

3rd session: face-to-face practical training
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Figure 1. (Continued; caption shown on previous page).
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The control group received a 50-minute traditional face-to-face
lecture covering the same topics (delirium assessment and man-

agement) to ensure ethical parity in educational opportunities.

3) Post-test

The post-test was administered to the experimental group im-
mediately after the final (third) session. For the control group, the
post-intervention assessment was initiated at the same time point
when the experimental group's post-assessments began. The same
structured questionnaire used at baseline was employed. After all
assessments were finalized, control group participants who wished
to experience the hybrid program were provided with equivalent

training to ensure educational equity.
6. Ethical considerations

This study was approved by the Institutional Review Board
(IRB) of Gyeongsang National University Changwon Hospital
(IRB no., 2023-07-026-004) and was conducted in accordance
with the Declaration of Helsinki. Before participation, all nurses
were informed that their involvement was voluntary and that they
could withdraw at any time without any negative impact on their
career or performance evaluation. Written informed consent was
obtained. To minimize potential undue influence within the hier-

archical clinical environment, recruitment was conducted directly

Table 1. The hybrid delirium nursing competency enhancement program

by the research team through open announcements and individu-
al briefings, without any involvement from unit supervisors or
nursing managers in the recruitment process. The enrollment
proportion was 66.7% (28 out of 42 eligible nurses) in the experi-
mental ICU and 60.0% (24 out of 40 eligible nurses) in the control
ICU, demonstrating a high but voluntary participation rate. To
ensure confidentiality; all data were coded without personal iden-
tifiers. Identifiable information was stored in an encrypted file,
and paper questionnaires were kept in a locked cabinet accessible
only to the research team. All study data will be retained for 3
years after completion and then permanently destroyed. In con-
sideration of research ethics, participants in the control group
who wished to receive the intervention were provided with a one-
to-one practical training session equivalent to that received by the
experimental group after the completion of all post-intervention
assessments. This ensured that all participants had equal access to
advanced educational opportunities. As a token of appreciation, a
small incentive was provided to both groups upon completion of
the study.

7. Data analysis
Data collected in this study were analyzed using IBM SPSS ver.

27.0 (IBM Corp.). The specific analytical procedures were as fol-

lows:

Session Educational transfer phase Topic Method and platform  Key educational content and activities  Duration (min)
Session 1 Cognitive transfer (knowledge Understanding ~ Metaverse platform ® Definition, risk factors, incidence, and 30-40
and attitude formation) and assessment  (ZEPETO) prognosis of delirium
of delirium e Characteristics and step-by-step appli-
cation of the CAM-ICU tool
® Avatar-based Q&A and OX quizzes to
assess comprehension
Session 2 Skill transfer (virtual applica- Delirium inter-  Metaverse platform e Virtual delirium assessment using 30-40
tion and repetitive practice) ventions and (ZEPETO) standardized patient case videos
virtual simula- e Preventive and therapeutic delirium
tion nursing interventions and precautions
related to medication use
 Discussion of clinical application strat-
egies and advanced quizzes
Session 3 Clinical performance transfer Clinical practice Standardized patient  ® One-to-one face-to-face practice with 20-30
(situated clinical practice) of delirium simulation standardized patients in an ICU setting
nursing (bed- e Application of the CAM-ICU and clas-
side) sification of delirium subtypes

The program was designed based on a staged educational transfer framework, progressing from metaverse-based theoretical learning (cognitive
transfer), to virtual simulation using standardized patient cases (skill transfer), and finally to face-to-face standardized patient simulation in an in-

tensive care unit setting (clinical performance transfer).
ICU, intensive care unit.

https://www.jkan.or.kr

337



Juwon Yun - Mi Yang Jeon

Participants’ general characteristics were summarized using fre-
quencies and percentages, means, and standard deviations. Base-
line homogeneity between the experimental and control groups
regarding general characteristics and dependent variables was ex-
amined using the chi-square test, Fisher’s exact test, or indepen-
dent t-tests. Normality of the study variables was confirmed
through skewness and kurtosis. All variables met the assumptions
of normality, with absolute values of skewness <2 and kurtosis <7.

To evaluate the effects of the hybrid delirium nursing compe-
tency enhancement program, within-group differences (pre-test
vs. post-test) were analyzed using paired t-tests. Between-group
differences were analyzed by comparing the change scores (post-
test minus pre-test) of the two groups using independent t-tests to
account for potential baseline variations between the two clusters.
To determine the practical significance of the intervention, effect
sizes (Cohen’s d) were calculated for each dependent variable, with
values of 0.2, 0.5, and 0.8 representing small, medium, and large
effects, respectively. Although a cluster randomized design was
employed, individual-level t-tests were applied due to the limited
number of clusters (k=2). To support this approach, the intra-clus-
ter correlation or the baseline homogeneity between the two units
was carefully verified. The reliability of the measurement instru-
ments was assessed using Cronbach’s alpha for attitude and per-
formance confidence, and the Kuder-Richardson Formula 20 for
knowledge.

Results

1. Homogeneity of general characteristics and study
variables

The homogeneity of general characteristics between the experi-
mental and control groups was examined prior to the interven-
tion. No significant differences were found between the two
groups in terms of age (y’=1.11, p=.840), educational level
(x*=3.13, p=.380), total clinical experience (y*=1.70, p=.633),
length of ICU experience (y*=0.98, p=.879), perceived need for
delirium education (y*=2.07, p=.229), prior experience with delir-
ium education (y’=0.31, p=.781). These results indicated that the
experimental and control groups were comparable with respect to
baseline demographic characteristics (Table 2).

Baseline homogeneity of the study variables was also con-
firmed. Prior to the intervention, no significant differences were
found between the experimental and control groups in delirium
nursing knowledge (36.11+3.06 vs. 37.46+2.67; t=—1.68, p=.099),
delirium nursing attitude (110.79+8.16 vs. 114.17+9.14; t=—1.41,
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p=.165), or delirium nursing performance confidence
(82.18+29.70 vs. 94.00+24.76; t=—1.54, p=.129). These findings

confirmed baseline equivalence across all outcome measures.

2. Effects of a hybrid delirium nursing competency
enhancement program using metaverse and SPs to enhance
delirium nursing competency in ICU nurses

1) Delirium nursing knowledge

There were no statistically significant improvements in delirium
nursing knowledge scores from baseline to post-intervention for
either the experimental group (t=1.62, p=.117) or the control
group (t=1.12, p=.273). Furthermore, there was no significant dif-
ference in mean change scores between the two groups (t=0.71,
p=.483) (Table 3).

2) Delirium nursing attitude

The experimental group showed a statistically significant in-
crease in attitude scores from baseline (t=5.44, p<.001), whereas
the control group did not (t=1.53, p=.139). Notably, the mean
change score (post—pre difference) was significantly higher for the
experimental group than for the control group (t=2.05, p=.046).
While the absolute post-intervention scores were comparable be-
tween the two groups, these results suggest that the experimental
group demonstrated a more substantial improvement in their atti-

tudes towards delirium during the study period (Table 3).

3) Delirium nursing performance confidence

Statistically significant increases in performance confidence
scores were demonstrated by both groups from baseline (experi-
mental group: t=6.65, p<.001; control group: t=4.22, p<.001).
When the two groups were compared, the mean change score
(post—pre difference) for performance confidence was found to be
significantly higher in the experimental group than in the control
group (t=3.35, p=.002). These findings suggest that, although both
methods were effective, the metaverse-based program had a more
significant impact on nurses’ confidence in delirium care than the
traditional approach (Table 3).

Discussion

This study was guided by the Transfer of Training Theory.
Based on this theoretical framework, a hybrid delirium nursing
competency enhancement program was developed, integrating a
ZEPETO-based metaverse learning environment with SP simula-

tion. While the program significantly improved nurses’ attitudes

https://www.jkan.or.kr
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Table 2. Homogeneity of general characteristics and study variables between the experimental and control groups (N=52)

Characteristic Exp. (n=28) Cont. (n=24) X ort p
Age (yr)? 1.1 840
<25 3(10.7) 4(16.7)
25-<30 16 (57.2) 14 (58.3)
30-<35 6 (21.4) 5(20.8)
35-40 3(10.7) 1(4.2)
Educational level 3.13 .380
3-year college 4(14.3) 6 (25.0)
Bachelor's degree 23 (82.1) 5(62.5)
>Graduate school 1(3.6) 3(12.5)
Total clinical experience (yr) 1.70 .633
1-<3 8 (28.6) 8 (33.3)
3-<5 6(21.4) 6 (25.1)
5-<8 8 (28.6) 8 (33.3)
>8 6 (21.4) 2(83)
ICU experience (yr) 0.98 .879
1-<3 13 (46.4) 9 (37.4)
3-<5 7 (25.1) 7(29.2)
5-<8 6(21.4) 7(29.2)
g 2(7.1) 1(4.2)
Experience caring for delirium patients
Yes 28 (100.0) 24 (100.0) -
No 0 (0.0) 0 (0.0)
Perceived need for delirium education 2.07 229
Very necessary 17 (60.7) 19 (79.2)
Necessary 11 (39.3) 5(20.8)
Neutral 0 (0.0 0(0.0)
Not necessary 0 (0.0) 0(0.0)
Previous delirium education 0.31 781
Yes 15 (53.6) 11 (45.8)
No 13 (46.4) 13 (54.2)
Delirium nursing knowledge 36.11+3.06 37.46+2.67 -1.68 .099
Delirium nursing attitude 110.79+8.16 114.17£9.14 -1.41 .165
Delirium nursing performance confidence 82.18+29.70 94.00+24.76 -1.54 129

Values are presented as number (%) or mean +standard deviation.

Cont., control group; Exp., Experimental group; ICU, intensive care unit.

“The chi-square test was used for categorical variables, and the independent t-test was used for continuous variables.

and performance confidence, no statistically significant improve-
ments in knowledge scores were observed within or between the
groups.

In terms of delirium nursing knowledge, although slight nu-
merical increases were noted in both groups, these changes did
not reach statistical significance. This suggests that a single educa-
tional session, regardless of the delivery modality, may have lim-
itations in significantly enhancing knowledge levels within a short
period. At baseline, participants already demonstrated a relatively
high knowledge level (correct response rate >80%), consistent

with previous studies [34,46]. The lack of a significant difference

https://www.jkan.or.kr

between groups likely stems from both groups receiving identical
theoretical materials. These findings indicate that knowledge ac-
quisition, as measured in this study, appears to be influenced by
the content of instruction rather than the delivery method.
However, a detailed analysis of subdomains revealed that scores
related to delirium symptoms were lower than those for etiology
or management. Specifically, nurses demonstrated limited under-
standing of hypoactive and mixed-type delirium symptoms,
aligning with findings by Hoch et al. [45]. These results under-
score the need for delirium education programs to place greater

emphasis on symptom-based instruction that differentiates deliri-
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52)

Posttest

Table 3. Effects of the hybrid delirium nursing competency enhancement program (N:

Variable
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Within-group t (p) Between-group t (p)  Effect size (Cohen's d)

Posttest-pretest

Pretest

Delirium nursing knowledge

0.71 (.483) 0.20

1.62 (.117)
1.12 (.273)

1.00 (-0.27-2.27)
0.46 (-0.39-1.30)

37.11+2.38
37.92+3.09

36.11+3.06
37.4612.67

=28)

Exp. (n

=24)

Cont. (n
Delirium nursing attitude

2.05 (.046) 0.57

5.44 (<.001)
1.53 (.139)

116.39+8.27 5.61 (3.49-7.72)

110.79+8.16

=28)

Exp. (n

116.2918.80 2.13 (-0.74-4.99)

114.17£9.14

~24)

Cont. (n
Delirium nursing performance confidence

0.93

3.35 (.002)

6.65 (<.001)
4.22 (<.001)

26.14 (17.94-34.34)

108.32+£22.37
103.92+21.60

82.18+29.70
94.00+24.76

=28)

Exp. (n

9.92 (5.06-14.78)

~24)

Cont. (n
Values are presented as mean+standard deviation or mean difference (95% confidence interval) unless otherwise stated. Within-group differences were analyzed using the paired t-test. Be-

tween-group differences were analyzed using the independent t-test based on changes in scores.

Cont., control group; Exp., experimental group.

um subtypes.

From the perspective of the Transfer of Learning Theory,
knowledge acquisition represents only the preliminary stage of
competency. Transforming that foundation into attitudinal and
behavioral changes requires more experiential, staged learning en-
vironments [36,37]. In this study, the experimental group demon-
strated a significantly greater improvement in attitudes toward de-
lirium nursing compared to the control group, surpassing effects
reported in previous simulation studies [20]. This interpretation is
supported by Chang et al. [46], who demonstrated that metaverse-
based educational interventions can effectively promote positive
changes in nurses’ attitudes.

This enhanced effect is attributable to the hybrid design: the
metaverse provided a “psychologically safe” space for initial en-
gagement, while the SP simulation offered contextual realism.
Unlike unidirectional lectures, the interactive, learner-centered
metaverse environment allowed nurses to actively engage and re-
ceive immediate feedback, fostering a heightened awareness of
delirium nursing’s importance. Such attitudinal shifts are critical
prerequisites for the successful translation of learning into clinical
practice, reflecting learners’ motivation and readiness to apply
newly acquired competencies [36].

Regarding performance confidence, ICU nurses demonstrated
relatively low levels at baseline, consistent with recent domestic re-
search [47]. This suggests that ICU nurses often experience con-
siderable psychological distress and uncertainty when providing
delirium-related care. In this study, performance confidence in the
experimental group improved by approximately 20%, a magni-
tude substantially greater than that of the control group. This sig-
nificant gain indicates that the combination of virtual rehearsal
and hands-on SP simulation effectively reduced the psychological
burden associated with complex delirium assessment [28,33]. By
practicing in a low-stakes virtual environment before encounter-
ing a realistic SP, nurses could refine their clinical reasoning in a
staged manner [25,30]. This design directly supports the core as-
sumptions of transfer theory: staged experiences that progressive-
ly approximate real-world conditions facilitate the most effective
internalization of clinical skills [36].

This study empirically validates a scalable educational model
that minimizes spatio-temporal constraints while maximizing en-
gagement. The combination of metaverse-based preparatory
learning and simulation-based experiential practice effectively fa-
cilitated the transfer from theoretical understanding to clinical
performance. Given the low rate of prior delirium education
among participants, this program is highly applicable for both

new nurse orientations and continuing education.

https://www.jkan.or.kr
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However, several limitations warrant caution. First, the study
was conducted at a single tertiary hospital, potentially limiting the
generalizability of the findings to other institutional settings. Sec-
ond, although the different clinical focuses (surgical vs. medical)
of the two ICUs could theoretically influence nurses” prior expo-
sure to delirium, our baseline analysis confirmed that the two
groups were homogeneous regarding clinical experience, prior
education, and initial competency levels. Nevertheless, as the
small number of clusters (k=2) limited the statistical estimation of
the intraclass correlation coefficient and the use of multilevel
modeling to fully adjust for unit-specific environmental factors,
this remains a methodological limitation. Future research should
involve a larger number of clusters in multi-center trials to more
robustly account for such clustering effects. Finally, as outcomes,
particularly nursing performance confidence, were assessed im-
mediately post-intervention via self-reported questionnaires, the
results may not fully reflect the participants’ actual clinical perfor-
mance. Subsequent studies should incorporate long-term fol-
low-ups and objective, observation-based performance indicators
to verify the sustained impact of the hybrid model on patient out-

comes.

Conclusion

This study developed a hybrid delirium nursing competency
enhancement program using metaverse and SPs for ICU nurses.
The findings suggest that hybrid simulation approaches combin-
ing metaverse-based learning and SP simulation may be particu-
larly beneficial for strengthening delirium nursing competency,
including delirium nursing attitudes and delirium nursing perfor-
mance confidence. To develop evidence-based training for deliri-
um nursing competency enhancement, future research should in-
corporate objective measures of actual nursing outcomes, such as
observational assessments or performance-based indicators. Fur-
thermore, mixed-methods or qualitative research designs are
needed to explore ICU nurses learning experiences and the pro-
cesses of educational transfer associated with hybrid delirium
nursing competency enhancement programs using metaverse and
SPs.
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Purpose: This study used a system dynamics approach to analyze the feedback structure underlying
regional imbalance in the nursing workforce in Korea and to evaluate the projected effects of policy
*This manuscript is a condensed form of interventions through simulation.

the first author's master's thesis from Methods: A system dynamics model was developed using literature and public statistics from the Grad-
Kyung Hee University in 2026. uate Occupation Mobility Survey and the Korean Statistical Information Service for 2009-2024. Model
validity was assessed through sensitivity analysis and comparison with historical data from 2018-2022.
Policy simulations covering 2020-2035 were conducted to compare interventions targeting wages and
working conditions in Seoul and Jeonnam.

Results: The analysis identified 16 feedback loops, comprising 13 reinforcing loops and three balancing
loops, that formed a “success to the successful” structure dominated by a reinforcing cycle of high turn-
over. In the baseline simulation, the regional gap widened through 2035. Single-factor scenarios involv-
ing wage increases or improvements in working conditions had limited effects, whereas high-intensity
combined scenarios showed a synergistic effect that could reverse the projected imbalance.
Conclusion: Regional imbalance in the nursing workforce appears to be a structural problem that is
unlikely to be resolved through single-factor policies. Sustained, high-intensity strategies that combine
wage improvement with nonfinancial improvements in working conditions are likely needed to disrupt
the reinforcing cycle and reduce the nursing workforce imbalance.

Keywords: Computer simulation; Nursing staff; Personnel turnover; Systems analysis; Working condi-
tions
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Figure 1. Comprehensive causal map of the regional nursing workforce gap. Red arrows indicate the causal pathways of balancing loops (B1-B3)
acting as autonomous balancing mechanisms within the system.
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Figure 2. The overall structure of the nurse workforce simulation model. Red bold text indicates policy intervention variables, while green bold text
represents outcome measurement variables. Orange arrows show the causal pathway linking the intervention to the outcomes.
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Table 1. Simulation results of policy scenarios for the Jeonnam region (2020-2035)

Category Scenario Annual wage  Job attrgctiveness Nurses per 1,000 population Average tenure (yr)
increase (%) weight 2028 2035 2028 2035
Baseline Seoul 2.4 1.0 7.43 8.29 10.00 10.00
Jeonnam 2.4 1.0 4.45 5.19 5.65 5.65
Single policy S1-1 3.0 1.0 4.46 5.25 5.68 5.80
S1-2 6.0 1.0 4.51 5.62 5.86 6.64
S1-3 9.0 1.0 4.58 6.08 6.04 7.60
S1-4 10.0 1.0 4.60 6.25 6.10 7.95
S1-5 15.0 1.0 4.71 7.37 6.43 9.96
S1-6 20.0 1.0 4.83 8.99 6.77 12.51
S2-1 2.4 1.2 4.69 5.49 6.29 6.33
S2-2 2.4 1.4 4.93 5.79 6.90 6.97
S2-3 2.4 1.6 5.17 6.10 7.48 7.58
S2-4 2.4 2.0 5.67 6.72 8.57 8.71
S2-5 2.4 2.5 6.29 7.50 9.82 10.03
S2-6 2.4 3.0 6.92 8.30 10.90 11.25
Combined policy S3 8.0 1.8 5.62 7.76 8.52 10.50
S4 10.0 1.5 5.28 7.58 7.79 10.25
S5 6.0 2.0 5.81 7.62 8.90 10.25
S6 10.0 1.9 5.84 8.67 8.99 11.90
Dynamic policy” $7” High intensity — reduced intensity 6.60" 6.16 9.81¢ 7.71
Sg? Low intensity — stop intervention 4.659 5.12 5.87° 5.49

a)Dynamic policy: Refers to scenarios where intervention intensity is adjusted over time to analyze the effects of policy duration. 57 (decreasing in-
tensity): applied high intensity (wage 10% + satisfaction 1.9x) before 2030, then reduced to medium intensity (wage 4% + satisfaction 1.15x)
from 2030 onwards. ?S8 (stop intervention): applied low intensity (wage 3% + satisfaction 1.05x) for the first 5 years, then discontinued interven-

tion (reduced to sub-baseline levels). “Year: 2030. “Year: 2029.
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Figure 3. Dynamic simulation of nurse density and average tenure under single policy scenarios (wage increase and job attractiveness improvement).
(A) Changes in nurse density under annual wage increase scenarios (S1-4, S1-5, S1-6). (B) Changes in average tenure under annual wage increase
scenarios (S1-4, S1-5, S1-6). (C) Changes in nurse density under job attractiveness weight scenarios (S2-1, S2-2, S2-3). (D) Changes in average
tenure under job attractiveness weight scenarios (S2-1, $2-2, S2-3). (Continued on the next page.)
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Latent profile analysis of health and
fatigue recovery among shift work
nurses and differential associations
with participation in a shift work
improvement pilot project: a
descriptive cross-sectional study

Eunhee Jung', Eunhye Kim', Suryang Seo', Sunyoung Lee',
Sora An', Hyejin Kim', Ye Seul Kim', Youjin Kim', Mijeong
Park’, Hyoun-Joong Kong?3*#, Saram Lee**, Yeong Joo Hong?,
Minho Jung’

'Department of Nursing, Seoul National University Hospital, Seoul, South Korea
“Department of Transdisciplinary Medicine, Seoul National University Hospital, Seoul, South
Korea

*Institute of Convergence Medicine with Innovative Technology, Seoul National University
Hospital, Seoul, South Korea

‘Department of Medicine, Seoul National University College of Medicine, Seoul, South Korea

Purpose: This study aimed to identify latent profiles of shift-work nurses according to perceived health,
fatigue, and recovery levels and to examine differences across profiles in work-related outcomes, includ-
ing sleep quality, work-life balance, job satisfaction, and turnover intention. It also examined whether
patterns associated with participation in a shift-work improvement pilot project differed by latent profile.
Methods: This descriptive cross-sectional study included 120 shift-work nurses working in pediatric
wards at a tertiary hospital in South Korea. Data were collected from January 14 to 24, 2025. Latent
profile analysis was performed using the 36-Item Short Form Health Survey and the Occupational Fa-
tigue Exhaustion Recovery Scale. Differences in outcomes by latent profile membership and pilot-project
participation status at the time of data collection were examined using two-way analysis of covariance,
with age included as a covariate.

Results: Three latent profiles were identified: Healthy-Recovery (20.8%), Moderate (41.7%), and Burn-
out-Vulnerable (37.5%). Significant differences among profiles were observed in sleep quality (F=37.37,
p<.001), work-life balance (F=50.86, p<.001), job satisfaction (F=12.29, p<.001), and turnover intention
(F=12.11, p<.001). A significant interaction between latent profile membership and pilot-project partici-
pation was observed for job satisfaction (F=4.77, p=.010, partial n?=.078). Pilot-project participation was
associated with significantly higher job satisfaction only in the Healthy-Recovery profile (p=.005).
Conclusion: Associations between pilot-project participation and work-related outcomes differed ac-
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cording to nurses' health, fatigue, and recovery profiles. These findings indicate that heterogeneity among
shift-work nurses should be considered when interpreting work-related outcomes and designing tailored

support strategies.

Keywords: Cluster analysis; Fatigue; Health status; Nurses; Shift work
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2 A} S AAATF 1159(95.8%) 0. & tjRHolion, Kotk 7k
Fogt Alel= ASTHp>.999). & Y= FYHS 58.0710]

O)\Z

AL, JOELS 555709, ndol e 615719 EtoLt = 7
2k frelgt &poli= MD}(p=.243).
2. 3MEEmMY &~ 2 Y R 2R

TEA] A7 A7 AR wE 9 38 aES HES
AT 52 iR 57 S7A718 2 HeEe wE
St tH(Table 2). 24741} AICe} BICE= 471 =20t 2g7kA] 7+
a5 3 57) m2sel Byeld F7Hiela, SABICE 57} Eewte
RHA 45t AWEE 37] Zg2utd 2P7A] A4S 5 4
7N 9 57 22 HYoA F7Fstelon, BLRT+ 47 Z=wYd
RY7A] G5t o]2ftt ATE B oE 4| TEWY R
1 4 Aoy, 47 T2 BPoA = T FH9 HEo]
8.3%% YePTh 4/ T2utd L 37 2uld BgH) AIC,
BIC, SABICE= U3tOo L AWE:= =9k11 37 21t 2&L2 en-
tropy7} .8370] 1L 7} Hehe] H]5o] 20.8%, 37.5%, 41.7%% 23
stelow, Wt AFFShEL 217} 937, 928, 914E eIt oo
B oAt mygo] A3ty B2 gy ok 37, ojAd 74
2 FRHoz wele 3] nENY nYS HERPoR Aget
At
g 37 AR 7h 2| 3| Al A £53) wjel g vl
Holtt. Figure 1048} 2o, 3t Hk2 PCS, MCS, 3)&
o] £ THJn 2ol G4 271 Yol Healthy-Recoveryg o2
s}, e ot A2 PCS, MCS, 3]& 50| Wil ThAT &

341 27} o} Burnout-Vulnerable® © & ©33}9ich Y %]
Ao nE X] oA = Aol &7 £ Ho] Moderated 0.
439 Ex= Healthy-Recoveryd 259

Table 1. General characteristics of participants and homogeneity testing (N=120)

Characteristic Total (N=120) Intervention group (n=70)  Control group (n=50) p Effect size
Age (yr) 28.0 (26.0-32.5) 28.0 (26.0-32.0) 28.5 (25.0-34.0) 4917 0.17"
Gender 1727 129
Women 118 (98.3) 70 (100.0) 48 (96.0)
Men 2(1.7) 0 (0.0) 2 (4.0)
Marital status 2549 05"
Single 87 (72.5) 48 (68.6) 39 (78.0)
Married 33 (27.5) 22 (31.4) 11 (22.0)
Education >.999 .00?
Bachelor's degree 115 (95.8) 67 (95.7) 48 (96.0)
Master's degree or higher 5 (4.2) 3(4.3) 2 (4.0)
Clinical career (mo) 58.0 (23.5-110.0) 55.5 (23.0-93.0) 61.5 (24.0-120.0) 243" 0.18"

Values are presented as median (Q1-Q3) for continuous variables and number (%) for categorical variables.
By Wilcoxon rank sum test. "Cohen'’s d. 9By Fisher's exact test. “Cramer's V. "By Pearson's chi-square test.
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Table 2. Model fit indices and classification quality for the latent profile analysis (N=120)

Information criteria

Accuracy of classification

Fit differences

Model AIC AWE BIC SABIC Entropy BLRT (p) Class proportions (%)
1 516922 527297 519709 516548 ; - -

2 491733 508475 496193 491134 890 <001 37.5,62.5

3 484874 507972 491007  4840.51 837 <001 20.8,37.5, 41.7

4 480408 509843 488213 479361 874 <001 83,283, 250, 383

5 480535 516313 490012  4792.63 886 141 26.7,28.3, 33, 36.7, 5.0

The average posterior probabilities for each model were as follows: Model 2 (0.958, 0.972), Model 3 (0.937, 0.928, 0.914), Model 4 (0.960, 0.955,

0.953, 0.897), and Model 5 (0.925, 0.945, 0.959, 0.919, 0.956).

AIC, Akaike information criterion; AWE, approximate weight of evidence; BIC, Bayesian information criterion; BLRT, bootstrap likelihood ratio test;

SABIC, sample-size adjusted Bayesian information criterion.

Standardized score (Z-score)

b *g#

Physical Mental
component summary component summary

Chronic fatigue

Acute fatigue Recovery

BH Healthy-recovery B3Moderate BBurnout-vulnerable

Figure 1. Latent profiles of nurses based on health, fatigue, and recovery indicators.

(20.8%), Moderate® 50%(41.7%), Burnout-Vulnerable¥d 457
(37.5%)°] ATt

3. AMI2OY R0 OfE X[EH I Zap#H0| 10|

ATz fo) W& A FAP} 240 o5 EA7t
A= Table 33t 2t} 27k A7/dElol A= PCS (F=93.39,
p<.001)2} MCS (F=125.71, p<.001) 25 Z2xtel 7} 0|5t 2ol
7} 24}, Bonferroni AF¥-A7 A1}, Healthy-Recovery& o] 71
=91, Moderated, Burnout-Vulnerabled <=0 & UepgTt. 2
7 g 9 32 AL Y2 (F=60.69, p<.001), FAM=Z
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(F=108.61, p<.001), 5]=(F=94.89, p<.001) 25 L 2u}o] 7} 5.0
gt Zol7k SIQlH. R M et /41 2+ Healthy-Recoveryd,
Moderated, Burnout-Vulnerable® <02 Z7}51910H, 322
Burnout-Vulnerableg o4 7} w11, Moderated, Healthy-Re-
coveryd #0& =it} ol AEHS9 avar|(y’ )= PCS
.615, MCS .682, THA T & 509, FAT 2 .650, 3]& 6193}
ZIPASOI M E IE oA TRk 7F 508k Xfo] 7} UERE
t}. 9] AL Healthy-Recoverydo] 714 Wil Burnout-Vul-
nerableo] 7} =9k 0 1j(F=37.37, p<.001), Bonferroni AF%-77
23, Al A 2t 25 {5 Aozt Sl d-4Y 432

Healthy-Recovery®o] 7} %3 Burnout-Vulnerablego] 7}

363



23| - 428 - MH - 0[MFG - kAL - UG - oS - ART - WOPY - SRS - O - G - HIIS
Table 3. Differences in study variables among latent profiles (N=120)
Classification Healthy-Recovery ModeraEe Burnout-Vulnerable F 0 2 Post hoc te§t
(n=25)° (n=50) (n=45)° (Bonferroni)
Perceived health status
PCS 89.6716.04 76.01+8.88 60.32+10.03 93.39 <.001 .615 a>b>c
MCS 80.15+9.35 70.30+7.04 51.14+8.01 125.71 <.001 .682 a>b>c
Occupational fatigue and recovery
Chronic fatigue 49.33%+17.19 71.73£15.95 91.04+13.42 60.69 <.001 .509 c>b>a
Acute fatigue 53.20+£15.20 77.67£10.13 94.81+10.11 108.61 <.001 .650 c>b>a
Recovery 86.00+£12.55 56.40+14.33 39.70+£12.97 94.89 <.001 .619 a>b>c
Outcome variables
Sleep quality (PSQI) 4.68+2.08 7.60+2.82 10.51+2.99 37.37 <.001 .390 c>b>a
Work-life balance 107.72+£17.09 86.82+14.58 70.36+14.07 50.86 <.001 465 a>b>c
Shift work job satisfaction 32.60+6.44 26.96+5.66 25.53+5.69 12.29 <.001 174 a>b,c
Turnover intention 6.72+2.72 8.38+2.89 10.07+2.68 12.11 <.001 71 c>ab

Values are presented as mean * standard deviation unless otherwise stated.
MCS, mental component summary; PCS, physical component summary; PSQI, Pittsburgh Sleep Quality Index; r]z, eta squared.

Table 4. Age-adjusted least-squares means of outcome variables by latent profile and intervention status (N=120)

Outcome s il Control LS mean Intervention LS mean Profile Overall ANCQVA effects,
(95% Cl) (95% Cl) post hoc p (partial n?
Sleep quality Healthy-Recovery® 5.00 (2.54-7.46) 4.56 (3.31-5.81) 754 c>b>a Profile: <.001 (.342); Intervention:
.252 (.012); PxI:.855 (.003)
Moderate® 7.85 (6.79-8.91) 7.32 (6.17-8.47)  .502
Burnout-Vulnerable®  11.19 (9.89-12.49) 10.08 (9.02-11.13)  .191
Work-life balance Healthy-Recovery”  109.41 (96.04-122.77) 106.50 (99.68-113.31) .702 a>b>c Profile: <.001 (.396); Intervention:
.489 (.004); PxI:.992 (.000)
Moderate® 87.78 (82.03-93.54)  85.96 (79.71-92.21) .672
Burnout-Vulnerable®  71.83 (64.74-78.93)  69.73 (63.98-75.48) .648
Shift work job satisfaction Healthy-Recovery’ 26.40 (21.40-31.39)  34.53 (31.98-37.07) .005 a>c  Profile:.017 (.069); Intervention:
.047 (.034); Pxl:.010 (.078)
Moderate® 26.31 (24.16-28.46) 27.59 (25.26-29.93) .425
Burnout-Vulnerable®  26.65 (24.00-29.31)  24.62 (22.47-26.77) .240
Turnover intention Healthy-Recovery® 7.60 (5.25-9.96) 6.05 (4.85-7.25) 246 c>ab Profile: <.001 (.159); Intervention:
.363 (.007); PxI: .545 (.011)
Moderate® 8.39 (7.38-9.40) 8.52 (7.42-9.62) .862
Burnout-Vulnerable®  10.28 (9.03-11.53) 10.12 (9.11-11.14)  .847

Values are age-adjusted least-squares means with 95% confidence intervals. p-values represent comparisons between the intervention and control
groups within each latent profile based on the age-adjusted ANCOVA model. Bonferroni-adjusted post hoc comparisons for the profile main effect
were as follows: a=Healthy-Recovery (n=25), b=Moderate (n=>50), and c=Burnout-Vulnerable (n=45). Overall effects were obtained from the
two-way ANCOVA adjusted for age, with partial qz presented in parentheses. Cl, confidence interval; LS mean, least-squares mean; Px|, pro-

file-by-intervention interaction; partial n?, partial eta squared.

Lo (F=50.86, p<.001), Al Het 7+ 5 5-2Jgk Zpo] 7}k QAT = Y 4 390, D-49] 7P 465, WHHIF A EREE (174,
W5 2B = Healthy-Recovery@ o] thE &+ IRt & oA 9 .1710] i}

oA &kI1(F=12.29, p<.001), Bonferroni AF-A% 23}, Mod-

erate® ¥} Burnout-Vulnerable® 7toll= A4 02 -2t 2to]7} 4, M= OpA S0t AIHAY 0] o0 mE ZaH=9|
et A okokth. o)A 9 Burnout-Vulnerabledo] x10]

Healthy-Recovery@d ¥ Moderateg Bt} §2]51A &9ko

(F=12.11, p<.001), Healthy-Recovery@ i} Moderated 7tol= & FAZ=ad §Z3 AHAY o] oj 57t AapHSo] m] A=

AR Oz I3 2ol} iehbA] gloreh. Aubuisel aus|y)
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ble 49} Zt}. H9] Aol = et {39 Fair} 12515
©Ow(F=29.41, p<.001), Bonferroni AF5#H7 A3}, Healthy-Re-
coverygof|4| 7 a1 Burnout-Vulnerablegof| A 714 &30,
Al e 7F 2% {07 Aol7t AT AEARY o] ofRo] 1
o} AT ARG Bk FolohA] gokth A-4tS] #FoAE ZEat
o 9go] FEII} 99519 O (F=37.10, p<.001), Healthy-Re-
covery®o] 7 &1, Moderated, Burnout-Vulnerable® <02
Uehgth AEAY rof ofFo] aaet JoAkg A= §-ols)
A| FQLTY.

W F AREEoAE Z2utd 39 FAaTH(F=4.21,
p=.017), AHALS] o] of 59| FHIKF=4.02, p=.047), L& L 4
5218 GIKF=4.77, p=.010, partial n°=.078)7} %= 3|5}t
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FrolsHAl =%, Moderated-2 th& & @} §-9J3t 2ko] 7t YA
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covery@oll A AAY Fol] A E7 LS mean 34.53%]
(95% CI 31.98-37.07)0.2 u|Zra]#-9] 26.4073(95% CI 21.40-
31.39)Hct 32817 E3ktHp=.005). ¥FH Moderate® (p=.425)7}
Burnout-Vulnerable® (p=.240)o A= A|HAIY o] o Fof] ©p2
FOJet 2ol 7t Q13iTt.

olAoroAEs TR §FF9 FRIAVF Fostlon
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Development of a nurses’ situation
awareness scale for clinical
deterioration: a methodological study

Hye Jin Kang', Yi Kyung Ha*?
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*Department of Nursing, Dong-eui University, Busan, South Korea
Research Institute of Dong-eui Nursing Science, Dong-eui University, Busan, South Korea

Purpose: This study aimed to develop a scale for assessing nurses' situation awareness of clinical dete-
rioration and to evaluate its validity and reliability.

Methods: This methodological study followed the scale-development guidelines of DeVellis and Thorpe.
Item generation began with 44 items derived from 17 attributes identified through a hybrid-model
concept analysis, which included a literature review and focus group interviews with 13 nursing ex-
perts. After content validity was evaluated by seven experts, 30 items were retained. A pilot test was
then conducted with 20 hospital nurses to assess item comprehensibility. From August 30 to October
6, 2025, a total of 446 hospital nurses participated in the survey, and data from 440 respondents were
analyzed. Construct validity was examined using exploratory and confirmatory factor analyses, along
with convergent and discriminant validity testing. Internal consistency was evaluated using Cronbach'’s
a and McDonald's w.

Results: Exploratory factor analysis yielded a three-factor model, which showed acceptable fit in con-
firmatory factor analysis. The final instrument comprised 24 items across three factors, was scored on
a 5-point Likert scale, and was named the Nurses' Situation Awareness Scale for Clinical Deterioration
(NSAS-CD). The scale showed high internal consistency, with Cronbach's a of .98 and McDonald's w of .98.
Conclusion: The NSAS-CD demonstrated acceptable validity and reliability for assessing nurses' situa-
tion awareness of clinical deterioration. Further research is needed to evaluate its generalizability across
diverse clinical settings and to establish standardized criteria for clinical deterioration.

Keywords: Clinical deterioration; Nurses; Psychometrics; Situational awareness; Validation study
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tracted [AVE]), 7\d 412 = (composite reliability [CR])S AF&3}]
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H(54.1%)7 715 - 71 B35S 20078(45.5%) LEAF7}F thEE
et M2IH= WIHAI7E 1997 (45.2%) 02 7H Wkl 2 E'RPEA}

I~

=

373



333%4(75.7%), MAZA} 8698(19.5%), TFE A}k 217 (4. S‘V)o 82 BAHCE {43t Aol 7} glo] FE st K(Table 1)
2 AR 39798(90.3%)0130Tt. tidA 5 G o5 %
T8 A3o] = FAR= 1221(27.7%)0193, H 14 0]14101]
J5olA R ANE A HT A= 3798(86.1%)°1 31Tt
S QAR SRlA] RAEAS SR F 7 AW B
Table 1. General characteristics of participants (N=440)
Characteristic Total (N=440) EFA (n=220) CFA (n=220) tor X2 p
Gender 2.66 103
Men 14 (3.2) 4(1.8) 10 (4.5)
Women 426 (96.8) 216 (98.2) 210 (95.5)
Age (yr) 32.3+7.5 33.0+7.8 31.6%7.2 -1.94 .053
Marital status 3.16 .206
Married 158 (35.9) 86 (39.1) 72 (32.7)
Single 278 (63.2) 131 (59.5) 147 (66.8)
Others 4(0.9) 3(1.4) 1(0.5)
Education level 3.69 .297
Diploma 29 (6.6) 1(5.0) 18 (8.2)
Bachelor's 341 (77.5) 169 (76.8) 172 (78.2)
Graduate program 70 (15.9) 40 (18.2) 30(13.6)
Type of hospital 0.94 .331
Tertiary general hospital 262 (59.5) 136 (61.8) 126 (57.3)
General hospital 178 (40.5) 84 (38.2) 94 (42.7)
Type of ward 2.15 .542
General ward 238 (54.1) 117 (53.2) 121 (55.0)
Integrated nursing care ward 200 (45.5) 102 (46.3) 98 (44.5)
Hospice care ward 1(0.2) 0(0.0) 1(0.5)
Others 1(0.2) 1 (0.5) 0 (0.0)
Clinical department 7.81 .099
Internal medicine 199 (45.2) 92 (41.8) 107 (48.6)
Neurology 83 (18.9) 9(17.7) 44 (20.0)
Surgery 136 (30.9) (33 2) 63 (28.6)
Rehabilitation 8(1.8) 7 (3.2) 1(0.5)
Others 14 (3.2) 9 (4.1) 5(2.3)
Position 0.48 .787
Staff nurse 333 (75.7) 166 (75.4) 167 (75.9)
Charge nurse 86 (19.5) 42 (19.1) 44 (20.0)
Unit manager 21 (4.8) 12 (5.5) 9 (4.1)
Current work schedule 1.40 496
Shift schedule 397 (90.3) 197 (89.5) 200 (90.9)
Daytime schedule 42 (9.5) 23 (10.5) 19 (8.6)
Others 1(0.2) 0 (0.0) 1(0.5)
Experience with clinical deterioration training 0.00 >.999
Yes 122 (27.7) 61(27.7) 61(27.7)
No 318 (72.3) 159 (72.3) 159 (72.3)
Experience with clinical deterioration events 0.17 .679
(within the past year)
Yes 379 (86.1) 191 (86.8) 188 (85.5)
No 61(13.9) 29 (13.2) 32 (14.5)

Values are presented as number (%) or mean * standard deviation.
CFA, confirmatory factor analysis; EFA, exploratory factor analysis.
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Table 2. Factor loadings, item communalities, and eigenvalues from
exploratory factor analysis (24 items) (N=220)

Factor loading

[tems Communality I S 39
27 73 .95 -.03 1
21 .75 91 -.05 .02
29 .80 .82 .16 .05
19 72 .78 .10 .01
30 .76 77 21 .07
24 77 .75 -.07 -.20
22 .76 .75 .01 -.14
18 71 .70 .15 -.04
20 .68 .69 .01 -.15
23 .75 .68 .04 -.19
26 .70 .65 -.03 -.25
3 .80 .02 .86 -.03
1 77 .19 .80 .08
4 73 .01 .79 -.08
2 .81 .04 77 -.15
5 72 .08 .61 -.24
10 .79 -.03 .01 -.90
1" 71 .01 .07 -.79
16 77 .22 -.13 -.77
9 .78 -.03 .22 -.76
13 74 -.02 .19 -.74
15 77 .20 .01 -.70
12 74 .06 .23 -.65
14 74 32 -.03 -.61
Eigen value 15.70 1.27 1.02
Explained variance (%) 65.43 5.27 4.23
Cumulative (%) 6543 70.70 7493
Kaiser-Meyer-Olkin value .96

Bartlett's test of sphericity X2=5,448.47, df=276, p<.001

df, degrees of freedom.
JFactor 1: prediction and preparedness. “Factor 2: cue capture. “Factor
3:situation appraisal.

3) E21Y Q0IEN

sleld QRS 93t ¥ WA EEm=22002 o] 83to] Azl
Qui AFAE AET A3t Nt HEO] Wl -.92 to 1,260
2 474 S FESIQTH34). Theo. T A4S FIs
A3} Mardia’s coefficient9] critical ratio= 24.01%2 YEFLY +1.96

o

o] thAsF A3 71e& 55541 Fskelt. olofl vhiE B4t 7t
Jo] ZFHEA| gokoy A E2gHS -8oto] HyE 75
T 3eld RARAe Adstdth. By 4¥w WIES x/
degree of freedom (x*/df) <3.0, standardized root mean square
residual (SRMR) <.08, root mean square error of approximation
(RMSEA) <.08, comparative fit index (CFI) >.90, Tucker-Lewis
index (TLI) 2.900]]tH40]. 7] Z¥S B35t A} x*=579.98
(p<.001), x*/df=2.33, SRMR=.04, RMSEA=.08, CFI=.93,
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TLI=.922 e} 28 3wl 298 7153} S30]9in), BAlx} A nye BAT AT}, x>=495.18 (p<.001), x*/df=2.01,
Aol A] B3 99} 10, £3} 273} 29 7tof] 23} 71 Adto] A E o] & SRMR=.04, RMSEA=.07, CFI=.95, TLI=.94% 2% =7} 7}
T UEA - ANA IS e AX AR SH A AFo] 27} Ao] WaskA] got HE mEoz Hestelrk(Fig-
[ERE AT Y] FAM, AA AolA d&H 9 7 5 ure 1).
o|24 A7} A= Aol gl 5-8HTH40,41]. #3799} 10 ESH T 3 ARRY AAA BEEE FRlst] flste] 23 &
Ake] YA BISHE Sdota THEE WHshe A4 AR S 1A QRIEAE Ao, Al sl acle] T A9aglog
whgste, B3 273 29 AAE oSt ARl digt ofsiE HiEe Ot +HES FRIsIATHY=.80-.97, p<.05). o] 2T= 2 &
2 3 A8 8-S 2sk= Weolth @R lAE ol 7t FH R A 7R UEhdTh
Sk AT} o] ALH 07 o] R0 B R F 73 A2 -84 - 917
2] 27 AJo] Qrka Tk}, 4) +YEIT o HEEEE

o|g|gl 0|22 ZAE EUlE B3 7 oA ZEARS 5185 5 SHeEldE s QQlAREF 50 o]4H33], C.R. 1.96 o]4H36,42],

Item 18 | e5
Item 19 [ e 81
Item 20 H 65 82
Item 21 | e8 2
ltem 22 [ >
Item 23 | e7 82
T @
Item 26 | e0 78
. omer || o0 o
(«9) Item 29 | e5
Item 30 [
Item 1 | 73 86
Item 2 [ :2; | @ 40
Item 3 | 75 ~8
ltem 4 | 0 75
Item 5 [EE
() Item 9 | 50
. emto || e b
Item 11 | 50
Item 12 [EE :
Item 13 [EZ ' '
Item 14 | 7
ltem 15 | e8
Item 16 | e8

Figure 1. Results of the confirmatory factor analysis. All estimates are standardized. Standardized factor loadings are shown on the single-headed
arrows, and correlations between latent variables are shown on the curved double-headed arrows. el-e24 denote measurement errors associated
with the observed variables included in the final confirmatory factor analysis (items 1-5, 9-16, 18-24, 26-27, and 29-30).“Factor 1: prediction and
preparedness. ®Factor 2: cue capture. “Factor 3: situation appraisal.
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Table 3. Convergent validity based on confirmatory factor analysis (N=220)

Factor Items Standardized estimates ~ Unstandardized estimates SE C.R. AVE CR
17 18 0.81 1 - - 0.66 0.96
29 0.81 1.02 0.07 13.96
21 0.82 1.00 0.07 14.33
27 0.78 1.00 0.08 13.20
26 0.83 0.97 0.07 14.52
24 0.83 0.96 0.07 14.56
19 0.82 0.93 0.07 14.28
30 0.80 0.93 0.07 13.71
22 0.82 0.89 0.06 14.14
23 0.82 0.88 0.06 14.18
20 0.80 0.86 0.06 13.87
P 1 0.86 1 = - 0.68 0.91
2 0.87 0.99 0.06 16.80
3 0.87 0.97 0.06 16.61
5 0.75 0.90 0.07 13.17
4 0.78 0.84 0.06 13.90
3¢ 9 0.77 1 - - 0.67 0.94
12 0.87 1.18 0.08 14.14
13 0.84 1.12 0.08 13.61
16 0.82 1.1 0.08 13.29
10 0.81 1.08 0.06 18.24
14 0.84 1.07 0.08 13.60
" 0.77 1.04 0.09 12.13
15 0.83 1.03 0.08 13.32

AVE, average variance extracted; C.R., critical ratio; CR, composite reliability; SE, standard error.
JFactor 1: prediction and preparedness. “Factor 2: cue capture. “Factor 3: situation appraisal.

AVE .50 o]4}[43], CR .70 o361 7|l w2t HEstet. &
A3}, nE 523ko] QoA 75-.87, C.R.2 12.13-18.24,
AVEE 66-.68, CRS .91-.960% B =4 0] SHEPF T = 8
HE|9tHTable 3).

e = 2909 Al Alg 4 .55-.79, 811 137} 39
A AlF A2 792 ZF 8219] AVE (66-.68)Ett AA et
3t o= 291 13} 3 7Hofl AVEZE A AlF gt #of stk
= Fornell#} Larcker [43]9] 7|&2 £Z51R] £al= Aapgict 71
2 0 & AJAGO] A=A Her2SE)= SRIsHaL, HE 291 TH A4l
EF2bol= 10] e A QQltH42]. webA i s R
o2 guy 7oz dkstth(Tables 4, 5).

3. MEE

H=
oo

=% ZA19] W& 4] Cronbach’s o= .98
10] .96, 821 27} .92, 89l 30] 953t}
= B TAEE 7H5k= B30 Jlo] A=
S ou=, QRlIA S 7|9teto] Bt Yutste 4l
wE 7 AFESHAATH44). 73 A A9
McDonald's we= 980|137 Q9I¥ R = Q9] 10] .96, 891 27} .92,
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Table 4. Discriminant validity based on the Fornell-Larcker criterion
(N=220)

SMC (¢°
Factors ; b)( ¢ ) ; AVE
i 2 3
17 1 66
7 55 (<.001) 1 .68
39 79 (<.001) .61 (<.001) 1 67

AVE, average variance extracted; SMC, squared multiple correlations.
JFactor 1: prediction and preparedness. “Factor 2: cue capture. “Factor
3:situation appraisal.

Table 5. Discriminant validity based on confidence intervals of in-
ter-factor correlations (¢+2SE) (N=220)

Factor Correlation (¢p) SE ¢-2SE @+2SE
19 & 29 .74 (<.001) 0.03 0.68 0.80
17 39 .89 (<.001) 0.02 0.85 0.93
2% 39 .78 (<.001) 0.03 0.72 0.84

SE, standard error.
JFactor 1: prediction and preparedness. “Factor 2: cue capture. ‘Factor
3:situation appraisal.
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Job analysis of nurses in acute
psychiatric intensive care units using
the DACUM method: a cross-sectional
study
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Jungeun Shin®, Kyoungduck Park®, Bunsun Cho’
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Purpose: This study systematically analyzed the job duties of nurses in acute psychiatric intensive care
units using the Developing A Curriculum (DACUM) technique and identified the core job structure that
reflects the characteristics of acute mental health nursing.

Methods: This descriptive cross-sectional study used a DACUM workshop conducted in 2025 to identify
job duties. The DACUM committee included one job analysis expert, one coordinator, and eight acute
psychiatric nurses. Content validity was verified by eight experts using an item-level content validity
index of 20.78. A total of 80 nurses assessed task importance, difficulty, and frequency. Data were ana-
lyzed using descriptive statistics and the determinant coefficient.

Results: The DACUM analysis identified a structured framework consisting of 10 duties and 39 tasks.
"Emergency and crisis management” had the highest determinant coefficient, followed by “therapeutic
milieu management,” “psychosocial interventions,” and "education and professional development." At
the task level, “crisis intervention and response”, “physical emergency nursing care”, and "management
of safety incident recurrence” were prioritized.

Conclusion: DACUM-based job analysis clarified the structured roles of nurses in acute psychiatric
intensive care units and highlighted job characteristics centered on emergency management and safety.
These findings provide foundational data for standardizing nursing roles, establishing staffing strategies,
and developing specialized clinical education programs for acute psychiatric care.

Keywords: Job description; Mental health services; Nurses; Psychiatric emergency services; Psychiatric
nursing
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Table 1. Characteristics of the participants (N=80)

Characteristic Value
Age (yr) 36.3+9.52
Gender
Women 60 (75.0)
Men 20 (25.0)
Education”
Associate degree 9(11.3)
Bachelor's degree 61(76.3)
Master's degree 10 (12.5)
Professional certification”
Mental Health Professional (Grade 1) 19 (23.8)
Mental Health Professional (Grade 2) 27 (33.8)

None 34 (42.5)
Current position”

Staff nurse 62 (77.5)
Charge nurse 4 (5.0)
Middle manager 13 (16.3)
Chief executive 1(1.3)
Total clinical experience (mo) 124.01+£103.56
Psychiatric nursing experience (mo) 96.09+91.35
Current acute psychiatric intensive care 58.08+63.23
unit experience (mo)
Type of institution
Tertiary general hospital” 14 (17.5)
General hospital 8 (10.0)
National psychiatric hospital 6 (7.5)
Public psychiatric hospital 18 (22.5)
Private psychiatric hospital 34 (42.5)
Subjective job satisfaction®
Dissatisfied 6 (7.5)
Neutral 32 (40.0)
Satisfied 33 (41.3)
Very satisfied 9(11.3)

Values are presented as meanzstandard deviation or number (%).
JPercentages may not total 100% due to rounding. “Tertiary general
hospitals are designated by the Ministry of Health and Welfare among
general hospitals that provide specialized medical services for severe
diseases.

F3 e 875(10.0%), =¥ gAIF Y 678(7.5%) <=0l Ak, 417
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p=i

A AN

DACUM 7|H& &3 &% BA039eT 3471 454=
B SAL AR et B9 FA %, ol W Wik BAA
= Table 29} 2},

IBAY AF= AA1A A (physical assessment), “§A1AFS] 4
AFd(psychosocial assessment), ¥ Al 7+S 27| 7HKinitial nurs-
ing assessment), 12| 1 T F 7 A} A (assessment of high-
risk patient)9] 47§ A0 = FHE ). TRt Ho|k ¢ ¥k
= 5% Yo E ekl AAA AP, FAAREE ARY, 1919
T A AP BP9 S8 T 57 wHo] B 453 oo R =
A Gebar, HE ke 4,05 oo R £ Eolqith JY Al 1%
27|87} B0] FQEE 4.61+0.568 08 9o 37 iz} H]S
PARE Wl 2.80+1.488 0.2 ThE 37) o H]s] ¥ 0]
At

A7k A58 A2 e ARl %20l 4 (risk factor
analysis for patient), Z+S 3T T & (formulating nursing diagno-
sis), ZFSEH A% (establishing goals), Z&Z 715418 $7(de-
veloping comprehensive nursing care plans), 12|31 97|45} of
H| A& <=F(establishing crisis preparedness plans)9] 57§ 70
2 FAEAY 571 L B 57 vl 4.07] ol FREE
UEHAL, Holet= 3.0% ol do & ettt ¥lwo] 4, =t
o] 913 89l B4 ATt 4.11+1.158 02 4.0% olAo|gla, U]
A 47]) B9l ¥l = 3,07 olAFo & ekttt

g2 3 244 dFe= 2497 A5AE B 1A dF F
Z8Eet %7 B5 5 THY0] 4.5 oo 2 7P A YRS
ot £3] A 54 ¥ T2l (management of therapeutic environ-
ment)@} X724 B /(establishing therapeutic relationships)
NAL FREQ} HIETF BE 457 o9 &2 AFE YEi,
A9 Fol ke 3.57] oo E UEiT

AESHY A JF= =3 (medication management), A1A
A2} 7+% (nursing care for physical illness), ZG#2] 2 7+ (in-
fection control and nursing), 12]3 A7|F A7 7+5 (nursing
care for electroconvulsive therapy [ECT])Q] 47 Itz FLAH
et FETE] AU F2 %= 4.90+0.387, HIE 4.80+0.60 FHo

= 95 5 7P B2 AE vErlon, AES ek 4.55
o] 2 FoEe W1 s UEith AW FA 4.5 o9
£ SEE YEHlon, Bz 4.0% o4delith. §HH, ECT 2t
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3= 58%(4.06+0.88)0] H]5) ¥ (2.21+1.45)7} Wttt

APAEA SA A= 5719 Bl o Ao, 11D}
71 & -&(de-escalation) FFL F QL (4.63£0.55)2} ¥l
(4.41£1.00)7} 25 4.03 o]FLo& =941, FAATSH w5
(mental health promotion education), J41 8% 43 I 2] U(psy-
chotherapy provision and support), 41737 'S (mental health
counseling) ¢ B5F Q= 459 o4O R I ¥IEE 35
 o]AJolqitt. HEAE 95t W8 9 Z]A|(education and support
for caregivers) I+ 9] 49 T8 E(4.49+0.60)= E}OU M=
3.01+1.569 0 & v]w 3 W o}

SF#E AT 4143 373 7ES(physical emergency nursing
care), 97143 H-3(crisis intervention and response), 2|9} 7}
8} 7k (nursing care for seclusion & restraint), SPIARL A3 of
#|(management of safety incident recurrence)?] 47 #Jo= F
AEQlom HE 457 ol w2 SAEE YEHth 53] AA1H
SEtEe} /71 o8 TP o= 4.067] oo E 3970
1 5 7H =2 s Bk

1537 87 AFolAs A4 AP E7Hcontinuous pa-
tient status assessment) }9J9] Z=Q =7} 4,57 ojAto g =A et
WAL, HIEE 407 oo R =2 SEoqit taER I Bt
(evaluation of nursing goal achievement) ¥} 4.0 0]49] 542
L

A2 7 99 9 AHAE] JF= 11%7|E(nursing documen-
tation), 15=QIA|(nursing handover), TFAIE 7+ SJARAE(inter-
disciplinary team communication), 9 €] 2 A A(support
for intra- and inter-hospital consultation), A|HA}3] AA7|& FH
(collaboration with community-linked agencies)®] 57 o=
TREQIE TRV E AAL FREL} N7 B 457 olfog
- =qtom, QA AAE S5 4.55 o4, Wk 4.0 o
07 =tk UwA] 3719 AAE FREw HF 4.0 o]iolgle
U, dolie= thE-E 3.5%] ofstE thE ol Hlsl diHos W
A B7rE k. v, 2 9ALE] A 71Ee] Y #]9] A48 dole
+ 3.54%0191 0 ¥l = 2.56+1.52%] O & thA WA UEHTH

QFd 9 Ariete] AR= PHARLL s (safety incident pre-
vention activities), 2] T (staff safety management), °F
% - ¥]E g A4 (management of medications, supplies, and
facilities), AJH] A W5 ] (service satisfaction management), ~1
2|31 A A E H7Kquality indicator evaluation)®] 57 FJo=
A=Ak QPAALLL o -ma} oFE - BIE E AT 799 S8
L= 457 oo ® wie =L, Wk GA] 4.3%] o] Fo & =4 U
Bl Umz] 3719 e QT BE 407 o4O R =9ko
), A9 Ay 1G] A VT 4.0 o0& UEyiTh

Ao g, ws 9 A2 N AR AN € 2A 76
AR Zo](continuing professional development)@} A1 715
A} = S W8{(preceptorship & clinical supervision for new
nurses or students) Y}JOo 7 FAE| O QT = 45070 =

https://www.jkan.or.kr



Table 2. Job descriptions of nurses in acute intensive psychiatric care units (N=80)

Determinant

Duty/task Importance  Difficulty Frequency coefficient’ Duty rank Task rank
1. Nursing assessment 4.69+0.52  3.37+0.84  3.77+1.26 15.78 8
Physical assessment 4.64+0.51 3.29+093  4.03+1.16 15.27 31
Psychological assessment 4.75+0.46  3.4910.91 4.16+1.13 16.58 17
Initial nursing assessment 4.61+0.56  3.26+1.00  2.80+1.48 15.02 34
Assessment of high-risk patients 4.74+0.52 3.43+1.10  4.09+1.22 16.26 21
2. Psychiatric nursing diagnosis & planning 439+0.69  3.52+0.93  3.49+1.38 15.45 9
Risk factor analysis for patients 461054  3.50+0.97  4.11£1.15 16.14 24
Formulating nursing diagnoses 4.15+0.77  3.44+0.88  3.31+1.42 14.28 39
Establishing nursing goals 4.30£0.72 3.41+£0.91 3.22+1.42 14.66 38
Developing comprehensive nursing care plans 4.29+0.72  3.55+0.88  3.15+1.42 15.23 32
Establishing crisis preparedness plans 458+0.63  3.70+0.96  3.65+1.43 16.95 13
3. Therapeutic milieu management 4.72+0.52  3.78+1.01 4.53+0.86 17.84 2
Management of therapeutic environment 481+0.42  3.78+1.03  4.64%0.75 18.18 6
Establishing therapeutic relationships 481+0.45  3.81+1.01 4.59+0.81 18.33 5
Advocating for patient rights and ethics 455+0.65  3.75+0.95  4.36+0.97 17.06 n
4. Biological interventions 4.55+0.64  3.55+0.97  3.94+1.02 16.15 7
Medication management 4.90+0.38 3.35+1.08 4.80+0.60 16.42 19
Nursing care for physical illness 4.71£0.56  3.63+0.93  4.54+0.81 17.10 9
Infection control and nursing 451+0.69  3.56+0.94  4.21+1.18 16.06 26
Nursing care for electroconvulsive therapy 4.06+0.88  3.65+0.89 2.21+£1.45 14.82 36
5. Psychosocial interventions 4.56+0.61 3.68+0.93 3.71+1.34 16.78 3
De-escalation 4.63+0.55 3.72+0.93 4.41£1.00 17.22 8
Mental health promotion education 459+0.57  3.53+0.89  3.52+1.42 16.20 22
Psychotherapy provision and support 4.53+0.66  3.66+0.91 3.73+£1.34 16.58 16
Mental health counseling 456+0.59  3.69+0.95  3.88+1.29 16.83 15
Education and support for caregivers 4.49+0.60  3.79+0.94  3.01+1.56 17.02 12
6. Emergency & crisis management 481+0.42  3.98+1.04  3.36+1.63 19.14 1
Physical emergency nursing care 478045  4.06£0.97  3.20+1.63 19.41 2
Crisis intervention and response 4.86+0.38  4.06+£1.05  3.61+1.51 19.73 1
Nursing care for seclusion & restraint 4.85+0.36  3.79+1.13  3.39%1.62 18.38 4
Management of safety incident recurrence 4761046  4.01£096  3.24+1.69 19.09 3
7. Evaluation of nursing intervention 4.47+0.71 3.68+0.96  3.36+1.35 16.45 5
Continuous patient status assessment 4.63+0.58  3.69+0.96  4.18+1.17 17.08 10
Evaluation of nursing goal achievement 430+0.82  3.66+£0.93  3.24+1.51 15.74 27
8. Interprofessional collaboration & information management 4.61+£0.55  3.32+1.02  3.71%1.16 15.31 10
Nursing documentation 4.79+0.44  3.09+1.12  4.83+0.55 14.80 37
Nursing handover 4.79+0.44  3.14+1.05 4.48+0.71 15.04 33
Interdisciplinary team communication 4.69+0.54  3.44+0.97  3.69+1.50 16.13 25
Support for intra- & inter-hospital consultation 438+0.58  3.40+0.99  3.00+1.44 14.89 35
Collaboration with community-linked agencies 4.4010.69 3.54+0.91 2.56+1.52 15.58 29
9. Safety & resource management 453+0.48  3.61+0.95  3.81+1.32 16.35 6
Safety incident prevention activities 4.78+0.50  3.75%1.01 4.36+1.08 17.93 7
Staff safety management 4.49+0.47  3.75+0.92 4.11+1.37 16.84 14
Management of medications, supplies and facilities 4.74+0.52  3.41+099  4.31+1.05 16.16 23
Service satisfaction management 430+0.77  3.56%£0.98  3.26+1.54 15.31 30
Quality indicator evaluation 435+0.73  3.60+0.82  3.03+1.50 15.66 28
10. Education & professional development 451+0.65  3.65+0.97  2.59+1.57 16.46 4
Continuing professional development 450+0.66  3.67+0.99  2.61+1.56 16.52 18
Preceptorship & clinical supervision for new nurses or students 4.51+0.62  3.63+0.93  2.56+1.53 16.37 20

Values are presented as mean + standard deviation.
a]By importance mean x difficulty mean.
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Purpose: This study examined the effects of continuous glucose monitoring (CGM)-guided personalized
lifestyle coaching on glycemic outcomes and glycemic variability in patients with type 2 diabetes mel-
litus (T2DM).

Methods: This three-arm randomized controlled trial was conducted in South Korea from June 2023
to November 2024. Participants were assigned to CGM alone (Intervention |, n=34), CGM-guided per-
sonalized lifestyle coaching (Intervention Il, n=34), or standard diabetes education (control, n=34). The
intervention lasted 3 months, with assessments at baseline and at 3, 6, and 12 months. Data were
analyzed using generalized estimating equations.

Results: At 3 months, glycated hemoglobin (HbA1c) and fasting plasma glucose (FPG) levels were sig-
nificantly lower in both intervention groups than in the control group. Compared with the control group,
HbA1c was lower by 0.78 percentage points in Intervention | (p=.008) and by 1.12 percentage points in
Intervention Il (p<.001). At 3 months, FPG was lower than in the control group by 34.05 mg/dL in Inter-
vention | (p=.001) and by 34.77 mg/dL in Intervention Il (p<.001). At 6 months, TBR70 (time below range
<70 mg/dL) was lower in Intervention | than in Intervention Il (adjusted mean difference=-2.18, p=.010),
whereas TAR180 (time above range >180 mg/dL) was lower in Intervention Il than in the control group
and Intervention | by 7.85 and 8.28 percentage points, respectively (both p=.004).

Conclusion: CGM-guided personalized lifestyle coaching improved glycemic control and reduced hyper-
glycemic exposure in patients with T2DM. Real-time glucose data may support individualized lifestyle
counseling and sustained diabetes self-management.

This study was retrospectively registered with the Clinical Research Information Service (CRIS) of the
Republic of Korea (KCT0008872) on 16 October 2023.

Keywords: Blood glucose self-monitoring; Diabetes mellitus; Glycemic control; Randomized controlled
trial
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Recent data indicate that the global prevalence of diabetes has reached 14% among adults,
with a substantial increase in healthcare costs, highlighting the growing burden of the disease
[1,2]. Optimal glycemic control and reduced glucose variability are essential for preventing dia-
betes-related complications and mortality [3,4]. Adherence to healthy lifestyle behaviors, in-

cluding diet and physical activity, plays a critical role in improving glycemic outcomes and re-
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ducing mortality risk among patients with diabetes [5,6].
However, despite these well-established benefits, a high propor-
tion of patients with type 2 diabetes mellitus (T2DM) continue to
exhibit poor glycemic control, with reported prevalence ranging
from 45.2% to 93% [7]. This suggests that conventional approach-
es, such as standard diabetes education and general lifestyle rec-
ommendations, may be insufficient to achieve sustained glycemic
control in real-world settings.

Adherence to healthy lifestyle habits, including diet and exer-
cise, is key to glycemic control and prevention of diabetic compli-
cations [5]. Practicing healthy lifestyle habits, including physical
activity, a healthy diet, maintaining normal weight, and abstinence
from smoking and drinking, showed a 57% decrease in all-cause
mortality among patients with diabetes, with an additional 21%
decrease in all-cause mortality for each healthy lifestyle habit prac-
ticed [6]. Previous studies have suggested that personalized life-
style interventions for patients with T2DM, including individual-
ized exercise training, nutritional counseling, and regular
feedback, may improve glycemic outcomes compared with usual
care [8,9]. In the study by Goyal Mehra et al. [9], a personalized
multi-interventional approach, focusing on customized nutrition,
progressive fitness, and lifestyle modification, resulted in substan-
tial reductions in glycated hemoglobin (HbAlc) (1.9%), fasting
blood sugar (62.2 mg/dL), and body weight (2.8 kg) among
T2DM patients. Recent evidence demonstrates that technolo-
gy-driven intervention, such as digital twin, significantly reduce
glucose variability [10].

Many studies have validated the benefits of continuous glucose
monitoring (CGM)-guided lifestyle interventions that enable pa-
tients to track their blood glucose levels without repeated needle
usage. Compared to traditional blood glucose self-monitoring,
CGM usage improves patients’ overall health status, with real-time
blood glucose feedback influencing behavioral changes in diet and
exercise [11]. These lead to positive changes, including reduced
carbohydrate intake, increased physical activity, and improved
self-efficacy, which are effective in promoting weight loss and re-
ducing HbA1c levels.

Recent studies emphasize that the core of precision medicine is
“data-based, customized education and counseling” [12]. Com-
bining CGM usage with patient-targeted coaching results in effec-
tive glycemic control, improved lifestyle habits, weight loss, and
quality of life improvement [13]. Zeevi et al. [14] analyzed blood
glucose responses to 46,898 meals in 800 patients with diabetes
and found variability in postprandial blood glucose levels even af-
ter similar meals, highlighting the need for personalized nutri-

tional guidance.
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Although previous studies have demonstrated the effectiveness
of CGM, a meta-analysis of randomized controlled trials indicates
that most studies have relatively short intervention durations,
highlighting the need for longer-term investigations [11]. Long-
term follow-up studies (>1 year) examining CGM-guided behav-
ioral interventions in patients with T2DM are still scarce. In addi-
tion, evidence integrating CGM data with personalized lifestyle
interventions remains limited, particularly with respect to the
added value of coaching beyond CGM use alone. While CGM has
been shown to improve glycemic control by increasing patients’
awareness of glucose patterns, its effectiveness may be constrained
when not accompanied by structured behavioral support. Recent
studies have highlighted the potential benefits of combining CGM
with personalized coaching; for example, Park et al. [15] demon-
strated that real-time CGM integrated with individualized digital
health coaching resulted in greater improvements in glycemic
control and lifestyle behaviors compared with CGM alone. How-
ever, few studies have employed rigorous designs that allow direct
comparison between standard care, CGM alone, and CGM com-
bined with personalized coaching. Therefore, this three-arm ran-
domized controlled trial aimed to evaluate the long-term effects
of a CGM-guided personalized lifestyle coaching intervention on
glycemic outcomes and variability in patients with T2DM.

Methods
1. Study design and setting

This prospective, single-center, parallel, three-arm randomized
controlled trial (RCT) was conducted at a tertiary hospital in
Jeonbuk Province, South Korea. Recruitment was conducted pri-
marily at the tertiary hospital, with a small number of participants
recruited through a primary care clinic; however, all participants
were enrolled, provided informed consent, underwent baseline
assessment, and completed all study procedures at the tertiary
hospital.

2. Participant eligibility

Participants were eligible for inclusion if they were adults aged
between 20 and 80 years, had been diagnosed with T2DM for at
least 6 months, had a HbA1c level of 26.5%, owned a smartphone,
had no prior experience using CGM, and were able to provide
voluntary informed consent. Participants were excluded if they
had a history of psychiatric illness, severe comorbidities requiring

active treatment (e.g., diabetic kidney failure), recent surgery
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within the past year, a diagnosis of cancer within the past 5 years,
a history of organ transplantation, receipt of diabetes-related edu-
cation or counseling within the past 6 months, or recent changes
in antidiabetic medication within the past 3 months.

3. Sample size calculation

This study’s minimum sample size was determined using the
generalized estimating equation (GEE) model, suitable for repeat-
ed measures design utilizing CGM data. The estimation assumed
a two-sided significance level of .05, power of .85, and exchange-
able working correlation coefficient of .55. For sensitivity calcula-
tions, 92 participants were needed to detect a medium effect size
(d=.50) [16]. To account for potential data loss and participant at-
trition during the study period, a conservative 10% dropout rate
was applied [17]. Consequently, the total number of participants
was set at 102, to ensure sufficient statistical power for the final

analysis.

4. Participant recruitment

Participants were recruited from the Department of Endocri-
nology and Metabolism of Jeonbuk National University Hospital
and a collaborating internal medicine clinic. Posters regarding the
study, displayed in the outpatient clinics, as well as brief introduc-
tion by research staff during outpatients, provided information to
potential participants.

As shown in Figure 1, of the 116 individuals assessed for eligi-
bility, 102 participants were randomized. Baseline characteristics
were summarized for all 102 randomized participants. Participant
recruitment occurred from June 12 to December 7, 2023, and fol-
low-up concluded on November 11, 2024. The trial was complet-

ed as planned and was not stopped early.
5. Randomization and blinding

Participants were randomly assigned in a 1:1:1 ratio to the con-
trol, Intervention I, or Intervention II after eligibility confirma-
tion, written informed consent, and completion of baseline assess-
ment. Simple randomization was used without blocking,
stratification, or other restrictions. Before participant enrollment,
an independent third party who was not involved in the study
generated the random allocation sequence using a comput-
er-based random-number generator with a prespecified seed. The
principal investigator retained the allocation list, and designated

research staff implemented group assignment sequentially accord-
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ing to the pre-generated allocation sequence. Because the princi-
pal investigator had access to the allocation list, allocation con-
cealment was limited; however, the allocation sequence was
generated in advance and applied sequentially according to the
order of enrollment.

The nature of the interventions, including CGM use and per-
sonalized coaching, made blinding of participants or researchers
to group assignments impossible, thus preventing dou-
ble-blinding. Although complete blinding of outcome assessors
and data-processing personnel was not feasible, outcome mea-
surements were conducted using standardized procedures and
objective measurement devices to minimize detection bias, as de-

scribed in Section 7.

6. Intervention

The intervention arm was subdivided into Intervention I and
Intervention II, and both groups received their respective inter-
ventions over a three-month period (Figure 2). Participants con-
tinued their usual diabetes care and medications during the trial,
and no additional structured diabetes education other than the
assigned intervention was provided by the research team.

1) Intervention |

Intervention I received three CGM (FreeStyle Libre, Abbott Di-
abetes Care) systems along with standardized, face-to-face basic
diabetes education over the 3-month intervention period. The ed-
ucational content was developed by the research team based on
established clinical guidelines for CGM use and interpretation
[18], including the standardized ambulatory glucose profile (AGP)
framework and international consensus recommendations. Edu-
cation was delivered by nurse researchers who had completed a
CGM training workshop. Participants were instructed on the fun-
damental principles and proper use of the CGM system, as well as
on interpreting AGP reports. Using AGP graphs, they were guid-
ed to understand glycemic patterns, adjust lifestyle behaviors, and
interpret the clinical significance of the glucose management indi-
cator (GMI) in relation to HbAlc, consistent with prior CGM-
based behavioral intervention studies.

2) Intervention Il

Participants allocated to Intervention II received three CGM
(Libre) systems along with 12 sessions (three face-to-face and nine
non-face-to-face) over the 3-month intervention period. The
CGM-guided personalized lifestyle coaching program was struc-

tured as a multi-stage, iterative intervention that integrated repeat-
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Figure 1. Flowchart of participant selection. CGM, continuous glucose monitoring; V; visit. Note. The number of observations included in the GEE
analyses varied by outcome and time point.

ed assessments, individualized feedback, and behavioral reinforce-
ment. It was delivered collaboratively by a clinical nutritionist with
30 years of experience in diet counseling at a university-affiliated

hospital and by nurse research team members. The nurse research
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team members supported CGM use, monitored participants’
self-management behaviors, reinforced individualized goals, and
provided ongoing coaching. The intervention providers were se-

lected based on clinical experience in diabetes education, CGM
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Baseline 3 months 6 months 12 months
! ! ! !
T T T T
Control
Basic diabetes Baseline
education Follow-up Follow-up Follow-up
Intervention I
CGM CSIM ngM C#%M Follow-up Follow-up
only
CGM only
Intervention II
CGM-guided CG]M CGZM cGM Follow-up Follow-up
personalized # # #3
lifestyle coaching CGM-guided personalized lifestyle coaching

Figure 2. Intervention flow and data collection schedule across the three study groups at baseline, 3 months, 6 months, and 12 months. Participants
were assigned to one of three groups: the Control group received basic diabetes education at baseline only; Intervention I received continuous
glucose monitoring (CGM) administered 3 consecutive times during the first 3 months; and Intervention II received the CGM-guided personalized
lifestyle coaching delivered concurrently with the CGM sessions. All three groups completed identical follow-up assessments at 3, 6, and 12 months.

use, diet counseling, and self-management support.

Before each weekly in-person coaching session, the research
team carefully reviewed and evaluated the AGP of the CGM, body
composition test results, daily dietary records, daily step counts,
and sleep duration and patterns. Based on these assessments, the
research team developed individualized diabetes dietary guide-
lines, including dietary diagnoses, recipes, food purchasing and
ingredient recommendations, exercise instructions, sleep guid-
ance, and glucose-target setting. The dietary coaching provided to
the Intervention II participants was highly individualized, with
meals analyzed based on postprandial blood glucose responses to
allow adjustments within each participant’s acceptable range. Ba-
sic meal guidelines were based on the glycemic index and glyce-
mic load. A meal plan developed using a food exchange list for six
food groups was provided, along with education on low-sugar
cooking methods and recipes for participants and their spouses,
who were advised to prepare and consume three home-cooked
meals per day. Exercise recommendations were provided in detail:
>30-60 minutes of walking, cycling, or aerobics 5 times per week,
and at least 10 minutes of resistance exercise twice per week, a
minimum of 6,000 steps per day. When pre-exercise blood glu-
cose level was <100 mg/dL, participants were instructed to con-
sume carbohydrate-containing foods (e.g., 180 mL milk) before
exercising and to carry candy during physical activity. Participants
were encouraged to begin sleeping before 23:00 and to obtain at
least 6 hours of sleep per night. Non-face-to-face counseling was
conducted via phone calls, text messages, character drawing cards,

emoticons, and simple notification service media.
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As detailed in Supplementary Table 1, the intervention consist-
ed of three sequential stages, each comprising (1) comprehensive
assessment of CGM-derived glucose patterns, dietary intake,
physical activity, and sleep; (2) individualized diagnosis of life-
style-related glycemic issues; and (3) tailored intervention strate-
gies, including personalized dietary planning, exercise guidance,
and lifestyle modification. A key feature of the program was the
use of real-time CGM data to provide immediate, personalized
feedback linking lifestyle behaviors with glycemic responses. This
approach enabled participants to iteratively adjust their behaviors
through stepwise goal setting and continuous monitoring. Inter-
vention delivery was monitored using session records, CGM re-
placement schedules, and participant contact logs to ensure that

the interventions were delivered as planned.

3) Control group
Participants in the control group received in-person, standard-
ized, basic diabetes education on an individual basis for 30 min-

utes.

7. Outcome measures and collection

Data collection schedule at baseline, 3, 6, and 12 months across
the three study groups (Figure 2).

1) Glycemic outcomes and variability

The primary outcome was the change in HbAlc levels. HbAlc

levels were measured using a Standard Analyzer Afinion 2 Ana-
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lyzer (Abbott Diagnostics). Fasting plasma glucose (FPG) was
measured after an overnight fast using the StatStrip Glucose Hos-
pital Meter (Nova Biomedical). All measurements were per-
formed by trained research assistants, including a clinical nutri-
tionist and senior nursing students, under the supervision of the
principal investigator. Measurement procedures were standard-
ized and documented based on device-specific manufacturer
manuals. Prior to data collection, all personnel completed struc-
tured training, including one-on-one practice sessions and com-
petency verification through repeated measurements. To ensure
reliability, quality control procedures were implemented, includ-
ing duplicate measurements for a subset of participants, and peri-
odic cross-checking of results among research staff.

To obtain other glycemic outcomes and variability, all partici-
pants wore the CGM device (FreeStyle Libre, Abbott Diabetes
Care) after receiving comprehensive instructions on its correct
use. The participants were advised to limit strenuous physical ac-
tivity, avoid sweating, monitor the insertion site for any irritation
or allergic reactions, and promptly report any adverse effects to
the investigator. At the end of the active period of the sensor, the
investigator removed the device and examined the skin for any
adverse conditions. Throughout the procedure, participants were
encouraged to ask questions and practice using the device to en-
hance their knowledge and confidence. Harms were defined as
any unintended events related to CGM use or intervention partic-
ipation, including skin irritation, allergic reaction, discomfort,
symptomatic hypoglycemia, or other participant-reported adverse
effects. These were assessed at each contact and recorded by the
research team.

After each 2-week CGM wear period, data were retrieved from
https://wwwlibreview.com. CGM data completeness was assessed
based on the percentage of valid sensor data, with >70% of ex-
pected readings over the 14-day monitoring period required for
inclusion. The mean scan adherence rate was 91.8%, indicating
high compliance and minimal data loss. To ensure data accuracy,
CGM measurements were interpreted according to standardized
guidelines. Participants were instructed to confirm symptomatic
hypoglycemia using capillary blood glucose measurements when
necessary, and data were reviewed for implausible values and sen-
sor errors prior to analysis.

Glycemic outcomes included time in range (TIR; 70-180 mg/
dL), time above range >180 mg/dL (TAR180), time above range
>250 mg/dL (TAR250), time below range <70 mg/dL (TBR70),
time below range <54 mg/dL (TBR54), mean CGM-derived glu-
cose, GMI, CGM-detected hypoglycemic events, and coefficient

of variation (CV), which was used as an indicator of glycemic
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variability [19].

2) General characteristics

To identify participants’ characteristics, data were collected on
socioeconomic factors (sex, age, education, cohabitation, employ-
ment, type of work, household income, and type of health insur-
ance), diabetes-related factors (duration of diabetes, history of di-
abetes-related hospitalization, and complications), and treatment
and management factors (medication use, diabetes management

practices, and frequency of self-monitoring of blood glucose).
8. Statistical analysis

Baseline homogeneity among the three groups was examined
using the chi-square test for categorical variables and analysis of
variance for continuous variables. To evaluate changes in outcome
variables over time and differences between groups, GEE were ap-
plied. Missing repeated-measure outcome data were handled
within the GEE framework using all available data; no additional
imputation was performed. For each outcome, the appropriate
distribution and link function (Gamma distribution or log link
function) were selected based on skewness, kurtosis, and mod-
el-fit indices, including the quasi-likelihood under the indepen-
dence model criterion (QIC) and the corrected QIC.

Estimated marginal means were computed for each group at 3,
6, and 12 months. Pairwise comparisons were conducted using
the least significant difference method, with the control group and
baseline serving as the reference categories. To examine the over-
all pattern of group differences over time, a group x time interac-
tion term was included in the GEE model. For variables with
over-dispersion, such as the CGM-detected hypoglycemic events,
a negative binomial distribution was adopted. No subgroup or
sensitivity analyses were prespecified or performed. All analyses
were conducted using IBM SPSS Statistics for Windows ver. 21.0
(IBM Corp.). No interim analyses or stopping guidelines were
planned because this was a low-risk behavioral intervention trial

with a fixed intervention period.

9. Ethical consideration and registry

The Institutional Review Board (IRB) of Jeonbuk National Uni-
versity Hospital approved this study on May 25, 2023 (IRB No.
2023-03-046-016). No important changes to the trial protocol,
prespecified outcomes, or planned analyses were made after trial
commencement. Informed consent was obtained from all partici-

pants. This study was retrospectively registered with the Clinical
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Research Information Service of Korea (CRIS; KCT0008872) on
16 October 2023. The study was reported in accordance with the
Consolidated Standards of Reporting Trials (CONSORT) 2025
statement for parallel-group randomized trials [20]. Patients or
members of the public were not involved in the design, conduct,
reporting, or dissemination plans of this study.

Results
1. Participant characteristics

The overall sex distribution was 52.9% male and 47.1% female,
and the mean age was 58.3 years (standard deviation [SD]=10.58
years). Of the participants, 46.1% had a high school diploma or
below, while 53.9% had a college degree or higher; 80.4% of par-
ticipants were living together with family. Regarding employment
status, 71.6% of participants were employed; among the employed
participants, the majority (91.8%) were engaged in regular work.
Household income was <2,000,000 Korean won (KRW) for 21.6%
of the participants, 2,000,000-3,999,999 KRW for 33.3%, and
24,000,000 KRW for 45.1%. The health insurance enrollment rate
was 94.1%. Mean duration of diabetes was 14.61 years (SD=10.44
years), and only 3.0% of participants had experienced diabetes-re-
lated education within the last 6 months. Diabetes-related compli-
cations or comorbidities occurred in 34.3% of patients, and 38.2%
had previously heard about CGM (Table 1). During the study pe-

riod, no serious intervention-related adverse events were reported.

2. Baseline characteristics and group homogeneity

The three groups were homogeneous at study commencement
in terms of demographic, clinical, and lifestyle-habit-related char-
acteristics (Table 1).

3. Differences of outcomes among groups

At 3 months, both Intervention I and Intervention II demon-
strated significant improvements in glycemic outcomes compared
with the control group. HbAlc decreased by 0.78% (standard er-
ror [SE]=0.29, p=.008) in the Intervention I and by 1.12%
(SE=0.27, p<.001) in the Intervention II relative to controls, repre-
senting clinically meaningful improvements in glycemic control
(Table 2). The GEE model further confirmed significant group x
time interaction effects for HbAlc (Wald x*=13.53, p=.035), with
the greatest reduction observed at 3 months in the Intervention II
(B=-0.11, SE=0.04, p=.003) (Table 3).
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Similarly, FPG declined markedly at 3 months in the Interven-
tion I (adjusted mean difference [MD]=34.05 mg/dL, p=.001;
B=-0.28, SE=0.09, p=.003). Mean CGM-derived glucose levels at
6 months were significantly lower in the Intervention II group
compared with controls (adjusted MD=30.36 mg/dL, p=.002),
consistent with a significant GEE interaction effect (Wald
x*=11.55, p=.041). The GMI also improved in the Intervention II
(adjusted MD=0.73, p=.002 at 6 months), paralleling the reduc-
tions in mean CGM glucose. TIR significantly increased in the In-
tervention II at 6 months compared with controls (adjusted
MD=-16.71, p=.002) and the Intervention I (adjusted MD=
-14.07, p=.010), indicating clinically meaningful improvements
in glycemic stability. At 6 months, TBR <70 mg/dL was signifi-
cantly lower in the Intervention I than in the Intervention II (ad-
justed MD=-2.18, p=.010), and the Intervention II showed a fur-
ther significant decrease at 12 months (B=—1.27, SE=0.53, p=.017;
Wald x*=30.54, p<.001). At 6 months, the proportion of TAR >180
mg/dL was lower in Intervention II than in the control group and
Intervention I by 7.85 and 8.28 percentage points, respectively
(both p=.004), supported by a marginally significant GEE interac-
tion (Wald x*=9.94, p=.081).

The CV showed a downward trend across both intervention
groups, with a statistically significant reduction at 12 months in
the Intervention II (B=-0.10, SE=0.05, p=.037), reflecting im-
proved within-day glucose stability. Similarly, CGM-detected hy-
poglycemic events showed a significant group x time inter action
(Wald x*=21.49, p<.001). Transient increases were observed at 6
months in Intervention I (B=2.46, SE=1.01, p=.014) and Interven-
tion II (B=2.47, SE=1.01, p=.015), but these increases were no lon-

ger evident at 12 months.

Discussion

This study demonstrated that a CGM-guided personalized life-
style coaching intervention produced significant improvements in
both glycemic control and glucose variability in patients with
T2DM. At 3 months, both HbAlc and FPG showed substantial
reductions in the Intervention I and Intervention II groups com-
pared with the control group. In terms of glycemic variability, In-
tervention II showed lower TAR >180 mg/dL at 6 months than
both the control group and Intervention I, whereas TBR <70 mg/
dL was lower in Intervention I than in Intervention II. Overall,
these findings suggest that CGM-guided personalized lifestyle
coaching was more effective in reducing hyperglycemic exposure,
while CGM alone was associated with lower hypoglycemic expo-

sure at 6 months.
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Table 1. Baseline characteristics of randomized participants

Characteristic Total Control Intervention | Intervention Il XIF (p)
Sex 2.13 (.346)
Male 54 (52.9) 15 (44.1) 18 (52.9) 21 (61.8)
Female 48 (47.1) 19 (55.9) 16 (47.1) 13 (38.2)
Age (yr) 58.3+£10.58 56.4+11.38 58.5+9.03 59.9+11.18 0.96 (.387)
Education level 4.10 (.128)
High school or less 47 (46.1) 1 (32.4 19 (55.9) 17 (50.0)
College or more 55 (53.9) 23 (67.6) 15 (44.1) 17 (50.0)
Living situation 0.87 (.647)
With family 82 (80.4) 29 (85.3) 27 (79.4) 26 (76.5)
Alone 20 (19.6) 5(14.7 7 (20.6) 8 (23.5)
Employment 2.41 (.300)
Yes 73 (71.6) 26 (76.5 26 (76.5) 21 (61.8)
No 29 (28.4) 8 (23.5 8 (23.5) 13 (38.2)
Working type (among employed participants, n=73) 0.07 (.967)
Regular work 67 (91.8) 24 (92.3) 24 (92.3) 19 (90.5)
Shift work 6(8.2) 2(7.7) 2(7.7) 2 (9.5)
Household income (1,000 KRW) 1.44 (.838)
<2,000 22 (21.6) 7 (20.6) 9 (26.5) 6(17.6)
2,000-<4,000 34 (33.3) 10 (29.4) 12 (35.3) 12 (35.3)
>4,000 46 (45.1) 17 (50.0) 13 (38.2) 16 (47.1)
Health insurance 3.19 (.203)
National health insurance 96 (94.1) 33(97.1) 30(88.2) 33(97.1)
Medical aid 6 (5.9) 1(2.9) 4(11.8) 1(2.9)
Diabetes duration (yr) 14.61+£10.44 14.04+10.24 13.06+9.93 16.74+11.09 1.13 (.327)
Experience of hospital admission due to diabetes 3.97 (.138)
Ever 12 (11.8) 5(14.7 6(17.6) 1(2.9)
Never 90 (88.2) 29 (85.3) 28 (82.4) 33(97.1)
Diabetes complications/comorbidities 0.09 (.957)
Present 35 (34.3) 11 (32.4 12 (35.3) 12 (35.3)
Absent 67 (65.7) 23 (67.6) 22 (64.7) 22 (64.7)
Ever heard of CGM 0.25 (.883)
Ever 39 (38.2) 14 (41.2) 12 (35.3) 13 (38.2)
Never 63 (61.8) 20 (58.8) 22 (64.7) 21 (61.8)
Glucose-lowering treatment 5.68 (.225)
Insulin only 1(1.0) 1(2.9 0 (0.0) 0(0.0)
Oral hypoglycemic agent plus insulin 18 (17.6) (17 9 (26.5) 3(8.8)
Oral hypoglycemic agent only 83 (81.4) 27 (79.4 25 (73.5) 31(91.2)
Frequency of SMBG 0.10 (.999)
None 59 (57.8) 20 (58.8) 20 (58.8) 19 (55.9)
Once a day 31(30.4) 10 (29.4) 10 (29.4) 11 (32.3)
Twice or more a day 12 (11.8) 4(11.8) 4(11.8) 4(11.8)
Diabetes management (multiple responses)
None 20 (19.6) 8(23.5) 5(14.7) 7 (20.6) 0.87 (.647)
Diet 40 (39.2) 12 (35.3) 16 (47.1) 12 (35.3) 1.32 (.518)
Exercise 71 (69.6) 23 (67.6) 26 (76.5) 22 (64.7) 1.21 (.547)
Health functional foods 21 (20.6) 7 (20.6) 8 (23.5) 6(17.6) 0.36 (.835)
Folk remedies 14 (13.7) 3(8.8) 7 (20.6) 4(11.8) 2.15 (.341)
Experience of hypoglycemia 0.15 (.929)
Ever 16 (15.7) 5(14.7) 5(14.7) 6(17.6)
Never 86 (84.3) 29 (85.3) 29 (85.3) 28 (82.4)
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Table 1. Continued

Characteristic Total Control Intervention | Intervention Il XIF (p)

FPG 149.2+47.38 151.7£45.19 159.1+54.62 136.6+39.47 1.99 (.141)
HbA1c 8.2+1.28 8.4%1.15 8.1£1.28 8.1£1.40 0.58 (.563)
Time CGM active (%) 91.8+7.64 91.1+£7.63 92.6+6.56 91.7+8.67 0.34 (.712)
Mean CGM-derived glucose levels (mg/dL) 177.8+38.62 187.5+34.98 178.1+44.21 168.1+34.87 2.16 (.120)
GMI (%) 7.6+£0.92 7.8+0.83 7.61£1.06 7.3£0.83 2.18 (.118)
TIR 70-180 mg/dL (%) 60.4+21.78 54.1+20.89 61.7£22.62 65.4+20.91 2.44 (.093)
TBR <54 mg/dL (%) 0.04+0.20 0.03+0.17 0.03+0.18 0.06+0.24 0.22 (.802)
TBR <70 mg/dL (%) 0.5%1.48 0.5%1.48 0.4£1.13 0.6+1.91 0.16 (.852)
TAR >180 mg/dL (%) 24.7+£10.67 28.3+£10.70 23.3+£10.35 22.7+£10.36 2.84 (.063)
TAR >250 mg/dL (%) 14.3£15.73 17.1£14.48 14.6+£18.95 11.2+£13.28 1.19 (.310)
CV (%) 30.7+£7.20 30.5+8.08 30.6£7.06 30.9+6.63 0.03 (.968)
CGM-detected hypoglycemic events 3.1£20.46 7.5+£35.63 0.8+2.07 1.3+2.91 1.03 (.362)

Values are presented as number (%) or mean +standard deviation. Percentages may not total 100.0 because of rounding to one decimal place. Per-
centages for diabetes management variables were calculated separately for each item because multiple responses were allowed. For receipt of dia-
betes education within the previous 6 months, data were missing for two participants; percentages were calculated from available cases (n=100).
For diabetes management, multiple responses were allowed; percentages were calculated separately for each item using N=102 for the total sam-
ple and n=34 for each study group and therefore do not sum to 100.0%.

CGM, continuous glucose monitoring; CV, coefficient of variation; FPG, fasting plasma glucose; GMI, glucose management indicator; HbA1c, glycat-

ed hemoglobin; KRW, Korean won; SMBG, self-monitoring of blood glucose; TAR, time above range; TBR, time below range; TIR, time in range.

In meta-analyses of CGM effects, relative reductions in HbAlc
were 0.17% [21], 0.20% [22], 0.31% [23], and 0.32% [11]; com-
pared with these findings, CGM alone in our study produced a
larger effect. Prior studies integrating CGM with personalized nu-
tritional or artificial intelligence (AI)-based lifestyle coaching have
reported greater HbAlc reductions than CGM alone, ranging
from 0.41% to 1.10% over 12 months [24-27]. In this study, the re-
duction in HbAlc exceeded those reported in previous investiga-
tions. This suggests that personalized lifestyle coaching using
CGM data may provide greater therapeutic benefits than glucose
monitoring alone [27]. However, the effects were not maintained
in the longer term (up to 12 months), indicating the need for con-
tinued intervention and sustained internalization of self-care be-
haviors. This temporal pattern of initial improvement followed by
attenuation at 12 months may reflect the diminishing intensity of
behavioral reinforcement after the active intervention period. A
systematic review has shown that lifestyle and behavioral inter-
ventions often demonstrate the greatest effects during the active
intervention phase, with gradual decline once structured support
is withdrawn [21]. In the absence of ongoing support, adherence
to lifestyle modifications may decrease over time, leading to par-
tial loss of intervention effects. These findings suggest that CGM
use and periodic reinforcement coaching may be important to
support longer-term glycemic control.

This study demonstrated a significant 16.71% increase in TIR
in the Intervention II compared with the control group at 6
months, as well as a 7.85% reduction in TAR>180 mg/dL. A re-
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cent meta-analysis of 20 RCTs evaluating CGM-based nutritional
interventions by Bannuru et al. [24] reported a 7.18% increase in
TIR and a 7.32% decrease in TAR>180 mg/dL, indicating that the
current study achieved greater improvements. Previous studies
have shown that TIR is closely associated with the risk of cardio-
vascular complications; a 10% increase in TIR is linked to a 24%
reduction in microvascular complications [28], whereas a TIR be-
low 50% increases all-cause mortality by 83% and cardiovascular
disease mortality by 85% [29]. The American Diabetes Associa-
tion recommends achieving a TIR of 270%. Thus, achieving high-
er TIR in the Intervention II over the study period may contribute
to the long-term prevention of both microvascular and macrovas-
cular complications. At 6 months, the hypoglycemic risk (TBR70)
was significantly lower in the Intervention I relative to Interven-
tion IT (adjusted MD=-2.18, p=.010).

The superior outcomes in glucose control and variability in the
Intervention II likely reflect the synergistic effect of real-time
CGM data combined with 12 sessions of personalized coaching
delivered by an expert clinical nutritionist with 30 years of experi-
ence in diabetes patient education and counseling in a universi-
ty-affiliated hospital. Zeevi et al. [14] emphasized the need for
personalized nutritional guidance due to substantial individual
variability in postprandial glucose responses to identical foods.
Applying this principle, the nutritionist in this study analyzed
each participants CGM data, step count, nutritional intake, and
sleep duration and quality every 2 weeks, and provided specific,

actionable guidance. This guidance included recommendations
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Table 3. Interaction effects of time and group on glycemic outcomes
and variability

Time point

Outcome (mo) B SE p Waldy p
HbA1c (%) 13.53 .035
Intervention | 3 -0.07 0.04 .052
0.00 0.04 945
12 0.02 0.03 .599
Intervention Il 3 -0.11 0.04 .003
-0.07 0.04 .076
12 0.02 0.04 .633
FPG (mg/dL) 28.64 <.001
Intervention | 3 -0.28 0.09 .003
6 -0.02 0.10 .841
12 0.01 0.07 .884
Intervention Il 3 -0.14 0.07 .069
6 -0.01 0.08 .944
12 0.14 0.07 .049
Mean CGM glucose (mg/dL) 11.55  .041
Intervention | 3 0.045 0.042 .285
6 0.015 0.043 .731
12 0.022 0.045 .628
Intervention Il 6 -0.076 0.046 .095
12 0.039 0.054 .473
GMI (%) 10.21 .069
Intervention | 3 0.02 0.02 .34
6 0.01 0.02 .705
12 0.01 0.03 .571
Intervention Il 6 -0.04 0.03 .121
12 0.02 0.03 478
TIR (%) 7.26 .202
Intervention | 3 -0.09 0.06 .113
6 -0.09 0.07 .231
12 -0.06 0.08 .481
Intervention Il 6 0.06 0.07 .435
12 0.01 0.08 .929
TBR70 (%) 30.54 <.001
Intervention | 3 0.25 0.55 .649
6 -0.21 0.50 .672
12 -0.34 049 .484
Intervention Il 6 0.28 0.53 .596
12 -1.27 0.53 .017
TAR180 (%) 9.94 .081
Intervention | 3 0.27 0.12 .019
6 0.21 0.10 .039
12 0.09 0.1 379
Intervention Il 6 -0.16 0.12  .191
12 -0.07 0.13 .588
TAR250 (%) 2.39 792
Intervention | 3 0.01 032 .977
-0.13 0.23 .557
12 0.02 0.26 .928
(Continued on the next column)
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Table 3. Continued

Outcome Tlm(fnz?mt B SE p Waldy® p
Intervention Il 6 -0.16 0.32 .604
12 0.29 0.31 342

CV (%) 9.05 113
Intervention | 3 0.11 0.05 .018
6 -0.03 0.04 .514
12 -0.05 0.04 .219
Intervention Il 6 -0.07 0.05 .170
12 -0.10 0.05 .037

CGM-detected hypoglycemic events 21.49 <.001
Intervention | 3 -0.37 0.54 .496
6 2.46 1.01 .014
12 1.96 1.01 .052
Intervention Il 6 2.47 1.01 .015
12 093 1.09 .396

Regression coefficients (B) represent the group-by-time interaction
effects estimated from the generalized estimating equation models.
The control group and baseline were used as reference categories. In-
tervention 1: CGM-alone; Intervention II: CGM-guided personalized
coaching. CGM-derived indices at 3 months are not reported for the
control group, as CGM measurements were not conducted in this
group at that time. For the 3-month CGM-derived outcomes, Interven-
tion Il served as the reference group; therefore, separate 3-month co-
efficients for Intervention Il are not shown.

CV, coefficient of variation; FPG, fasting plasma glucose; GMI, glucose
management indicator; Mean CGM glucose, continuous glucose moni-
toring-derived mean glucose (14-day average); SE, standard error;
TAR180, time above range 180 (>180 mg/dL); TAR250, time above
range 250 (>250 mg/dL); TBR70, time below range 70 (<70 mg/dL);
TIR, time in range (70-180 mg/dL).

virtually replicates a patient’s physiological and metabolic state to
predict individualized glucose responses and recommend optimal
lifestyle combinations [35]. Shamanna et al. [36] reported that the
Twin Health platform, which integrates CGM with multimodal
data, achieved an additional 1.4% reduction in HbAlc, a 26% in-
crease in TIR, and a 34% reduction in cardiovascular risk over 1
year. The 12-month follow-up data from this study can serve as
training data for machine learning models to predict individual
glucose responses to diet, exercise, and sleep. The comparison be-
tween Interventions I and II offers a valuable benchmark for eval-
uating the added contribution of human expertise to Al algo-
rithms.

Future studies should build on the current findings by further
refining CGM-guided personalized lifestyle interventions. Longi-
tudinal CGM data may be used to identify individual glucose re-
sponse patterns and to optimize the timing, frequency, and con-
tent of lifestyle coaching. Future research should examine
strategies to sustain long-term intervention effects, such as peri-

odic reinforcement, adaptive feedback, and tailored follow-up
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programs. These approaches may enhance the durability and scal-
ability of personalized diabetes self-management interventions.
The main strengths of this study include its three-arm random-
ized controlled design, which enabled systematic comparison of
CGM alone versus CGM plus personalized coaching. Although
data completeness and measurement accuracy were high, intermit-
tent scanning CGM systems may still be subject to data gaps if
scans are not performed within the required intervals. Although
blinding of participants and providers was not feasible due to the
nature of the intervention, this may have introduced performance
bias. Differences in the intensity of contact and participant engage-
ment between groups, especially the more frequent and personal-
ized interactions in Intervention II, may have contributed to im-
proved adherence and behavioral changes independent of the
intervention content itself. To mitigate potential detection bias,
outcome assessments were based on objective clinical measures,
including HbA1lc and FPG, obtained using standardized devices
and protocols. Data collection and processing followed predefined
protocols, and outcome data were handled consistently across
groups to ensure comparability. Recruitment from a single region
limits generalizability, and the inherent nature of CGM and coach-
ing interventions makes blinding of providers infeasible, introduc-
ing potential performance bias. Future research should involve
multicenter, nationwide RCTs to confirm these effects and conduct
cost-effectiveness analyses to evaluate the economic feasibility of
CGM-based personalized interventions [11]. In terms of generaliz-
ability, the findings of this study may be most applicable to mid-
dle-aged and older adults with T2DM who are capable of using
smartphone-based CGM systems and engaging in structured life-
style interventions. The intervention was delivered within a health-
care setting with access to experienced clinical professionals, which

may limit its applicability to resource-constrained environments.

Conclusion

This study demonstrated that CGM-based personalized lifestyle
coaching is an effective strategy for patients with T2DM, with its
effects on glucose variability partially sustained at 12 months. Dia-
betes nurse specialists can strengthen patients” self-management
capacity and prevent complications by developing and delivering
individualized education programs that utilize CGM data. Com-
prehensive approaches that integrate multiple lifestyle factors, in-
cluding nutrition, exercise, sleep, and medication information, are
essential, and real-time feedback combined with continuous pro-
fessional support plays a pivotal role in sustaining behavioral
change. This RCT provides evidence that CGM-based personal-

https://www.jkan.or.kr

ized coaching can achieve substantial improvements in diabetes
management and suggests that enhancing glycemic stability con-
tributes meaningfully to the prevention of long-term complica-
tions. The findings also provide a basis for advancing digital twin-
based approaches in precision diabetes care.
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Illness experience of head and neck
cancer patients: an interpretative
phenomenological analysis

Min Ryu', Suhye Kwon?

'Department of Nursing, Dong-eui Institute of Technology, Busan, South Korea
*College of Nursing, Kosin University, Busan, South Korea

Purpose: Head and neck cancer is frequently diagnosed at an advanced stage and is associated with
substantial mortality. Patients also experience major physical limitations and psychosocial distress. This
study explored the subjective meaning of illness experiences among patients with head and neck cancer
using interpretative phenomenological analysis (IPA).

Methods: This qualitative study used IPA to examine the experiences of eight adults with stage II-IV
head and neck cancer recruited from two university hospitals. All participants had undergone surgery
followed by radiotherapy or chemoradiotherapy at least 6 months before data collection. Data were
collected through in-depth interviews conducted from February to June 2022 and were analyzed using
the cyclical IPA procedure.

Results: Four superordinate themes were identified: (1) being overwhelmed by lamentation and fear
when confronting a late-diagnosed illness; (2) confronting human limitations during treatment under-
taken for survival; (3) losing daily life and selfhood while living in a body that had not recovered; and (4)
reconstructing life beyond the fear of recurrence. Participants experienced diagnosis and treatment as
traumatic and described persistent functional impairments and painful sequelae.

Conclusion: These findings provide an in-depth understanding of the illness experiences of patients
with head and neck cancer and offer evidence to inform nursing interventions that support adaptation
and quality of life.

Keywords: Head and neck neoplasms; Patients; Qualitative research
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Table 1. General characteristics of participants

.. . . Lymph node . Duration since treatment
Participant ~ Sex  Age (yr) Diagnosis Surgery dissection Chemotherapy Radiotherapy Stage coriiledon ()
1 Female 67  Tongue cancer Yes Yes No Yes 2 16
2 Male 64  Oropharyngeal cancer Yes Yes No Yes 3 24
3 Male 59  Oropharyngeal cancer Yes Yes Yes Yes 2 27
4 Male 61  Oral cancer Yes Yes Yes Yes 4 35
5 Male 51 Oropharyngeal cancer Yes Yes Yes Yes 3 26
6 Female 44  Tongue cancer Yes Yes No Yes 4 19
7 Female 52 Tongue cancer Yes Yes No Yes 3 18
8 Male 64  Salivary gland cancer Yes Yes No Yes 3 9
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Table 2. Subordinate themes associated with the recurring superordinate themes

Superordinate & subordinate themes

P1 P2 P3 P4 P5 P6 P7 P8 Occurrence (%)

Being overwhelmed by lamentation and fear when confronting a late-diagnosed illness

Belated remorse for having neglected the illness out of ignorance v o 4W v 4y 75.0
Resentment and a profound sense of loss over the delayed diagnosis v 4 v 50.0
Uncertainty and anxiety in the face of an unfamiliar cancer v o4V v 4y 87.5
Confronting human limitations during treatment undertaken for survival
The terror of being unable to speak, as if gagged Vv v 4V 62.5
The excruciating pain of radiation-induced burns and lingering skin scars LR ) v 4V 87.5
A body devastated by an inability to swallow and loss of taste R A 87.5
Losing daily life and selfhood while living in a body that had not recovered
Shackles of suffering tightening around the head and neck throughout the day v 4NV 100
A miserable existence enduring a permanently disfigured appearance v v 4Ny 75.0
A reality where even eating, sleeping, and speaking are disrupted v o4 VN 100
Reconstructing life beyond the fear of recurrence
The will to live reaffirmed through relationships that transcend isolation R A ) 87.5
An independent rehabilitation journey despite insufficient information A 75.0
Self-management: transforming the anxiety of recurrence into active control ) A A Y 75.0
Daily life along with sequelae, accepting the limits of life v o4y v oW 87.5
P, participant.
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The actor-partner interdependence
mediation model of infertility-related
stress and subjective happiness in
infertile couples: the mediating role of
dyadic coping

Eun Jin Kim', Ju-Hee Nho?

'College of Nursing, Woosuk University, Wanju, South Korea
“College of Nursing - Research Institute of Nursing Science, Jeonbuk National University,
Jeonju, South Korea

Purpose: This study aimed to identify the mediating effect of dyadic coping and the actor-partner
effects of infertility-related stress, dyadic coping, and subjective happiness among infertile couples by
applying the actor-partner interdependence mediation model.

Methods: A total of 115 infertile couples, comprising women diagnosed with primary infertility and
their spouses, participated in an online survey. Data were collected between November 17, 2022 and
January 9, 2023, and analyzed using IBM SPSS Statistics version 25.0 and SmartPLS version 4.0.9.2
with the path weighting scheme. Bootstrapping with 5,000 resamples was performed to estimate 95%
confidence intervals.

Results: Significant correlations were observed between infertile women and their spouses in infertil-
ity-related stress, dyadic coping, and subjective happiness, indicating mutual psychological influence
within couples. Infertility-related stress in both women and spouses had actor effects on their own
dyadic coping and subjective happiness. Women's dyadic coping had an actor effect on their own sub-
jective happiness, whereas spouses' dyadic coping had a partner effect on women's subjective happiness.
Among women with infertility, dyadic coping significantly mediated the association between infertili-
ty-related stress and subjective happiness. A significant partner-mediated effect was also observed for
women's subjective happiness, whereas no significant mediating effect was found for spouses' own
subjective happiness.

Conclusion: Infertility-related stress was associated with subjective happiness through dyadic coping
among women with infertility. In addition, spouses' infertility-related stress was indirectly associated
with women's subjective happiness through spouses' dyadic coping. These findings suggest that inter-
ventions designed to strengthen dyadic coping may help reduce infertility-related stress and improve
subjective happiness among infertile couples.

Keywords: Happiness; Infertility; Psychology; Spouses
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Figure 1. The hypothetical model of this study and path diagram for final model. (A) Hypothetical model of this study. (B) Path diagram for final
model. Happy 1: relative happiness; Happy 2: comparitive happiness; Oneself: dyadic coping by oneself; Partners: dyadic coping by partners; Stress
1: social concern; Stress 2: sexual concern; Stress 3: relational concern; Stress 4: rejection of daily life without children; Stress 5: need to be parents.
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oA E4 w3l thE £l v A&7 ARV Wi B3
ER) BEHOR I8 Z4o] ARAY & Y& BIHEC
o, 387 A Ee 9 7o) fAR 520 27

¢

mlru

H]lehar 5}
ATt olE AR, & AFlNE B4 8/l A WA
S 0] AHsHA Sk £ AASH ololl, 1} 29 &
K Y= Ml

o] 3F2 At PE 1 (relative happiness) 2, 3%

PE7Hcomparative happiness) 0.2 Hg5}o] L5}
bach’s a= 73 BA] .86 [29], Bt BA] .76 [30]0]91 L, £
A g o 78, BiAE 79, AT FEg 992 el o4

71, vje-A} 81& FRI=QIT}.
4) Uty EM

AYPATE B2 d FRO| dvkd] EAL k33 Zo] 14
S TH6,32,33]). WY ojAo] duta EozE o], 2 [,
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6. Xtz EAUH

4= ZAE= IBM SPSS ver. 25.0 IBM Corp.)¥} Smart PLS
ver. 4.0.9.2 (SmartPLS GmbH)E 0]-835}0] Rt7 S EAI519T) 43
2 71529 R EAEFH P (bootstrapping) W4 2.2 50007 FE o]
A 7RIS 3451, 95% A1 77Hconfidence interval [CI])©S.
2 &Ik}, PLS -39 4] (Partial Least Squares Structural
Equation Modeling [PLS-SEM])2 A9} A HSE o] 2

Fgog 0:]7é91—_‘?‘_£?—ax~]0] eI RS Rl H]-El_xq_i ZA5IH34]. &
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o A, gAY Gety EAGT AFHESES Aed SAR B4
StRTE =4, WA 484 élili% Cronbach’s alpha#|4=& &0l
Skoith. AR, thdAte] AGtieE 1T A Bl EAE
Q1 Adb]ojut ’\Ji’&ﬁ]-’;‘—(Spearman rank coefficient) 2 EA5}9c}
YA, S4rdo] Brhs v2at A 2% A A A (outer loading)S
Rlstal, B3HAIF E(composite reliability [CR))E &3+ & I
4] A1Z] % (internal consistency reliability), O] ZEA-HAEA Ak
H]-&-(heterotrait-monotrait ratio of correlations [HTMT]) 7|&<
o]-83t ¥ ElG = (discriminant validity), HE45-&
age variance extracted [AVE])E o] &3t S EFFE(convergent
validity) 5 gHRlstaict. A, F2EA R Wrte o 2
o}, BAPIRR|SE 0]-83F the3414], A7 A (coefficient of de-
termination) R? & ¥}37](effect size) 2, =4 (predictive
relevance) Q’= EIsIGit}. o AlA, 24 2P Y] Agee 7t
2t B AlFols
[SRMRI), d,, (unweighted least squares), d (geodesic discrep-
ancy)& ZRIst3]ct

MRS REAEHTY WS

Z|4>(aver-

I(standardized root mean square residual

ol g5}o] 7 274x(path coefti-
cient), A= AG2] Fold(p) 127 Azel AR as YA

A4 go4e AEsdth AR B0 RE A FRL Ws
O A O ATl S A B S S
7] wjo] o4 05014 T ALt

21}
1. THARRe] Ut S

Bt AL 36. 142 354 o]4} o] 7678(66.1%), 2
"0] 9315(80.9%), 217t ‘UYL

A& s o] 477(40.9%), T2
& ‘tisti &%) o]AF o] 97%9(84.3%) 2.2 el wl-pke] Bt
AF-2 387412 354 o]A¥ o] 102%(88.7%), AP ‘& 0] 114
H(99.1%), F1E ‘Y& 0] 535(46.1%), WE54F2 Tt £
ojdol 847(73.0%) 0.2 et £ At dAEe] Bt 2E7

7k 3.1610] 2131, ‘51 oA 0] 47'(40.9%) 0 & Th3LEo| it
7 9 A7) 197902 ‘19 o4 2.94 o|s}' 7} 619
(53.0%) 0.2 th5-Eo|git}t. ¥ 7FEASL 5005 Y o4 o] 687
(59.1%), T A 7] Fo2 Wiz 7} 8979(77.4%) 0= 7P B
S, A 3/ B I AP W=7} 6375(54.8%)
o2 7Pg g2 HIEE B rk(Table 1).

OE

0.

2. 40 Riso] Lol AERA, BEONRQL FRY HEUO| YT
99 o5 e de A2 347, FEHA 3.69, 2B 957
Il

497011, A= E AEHA 313, TEHA 3.94, F
x4 oﬂli7]- 5. 11—1 oz _g‘]_‘_]g,] ‘}A*E]'(Table 2).
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Table 1. General characteristics of participants (N=230)

Characteristic Infe;::l=e1\1/vso]men (i p=o1u1553
Age (yr) 36.1+4.12 (25-46) 38.7+4.15 (31-56)

<35 39 (33.9) 13 (11.3)

235 76 (66.1) 102 (88.7)
Occupation

Yes 93 (80.9) 114 (99.1)

No 22 (19.1) 1(0.9)
Religion

Yes 47 (40.9) 53 (46.1)

No 68 (59.1) 62 (53.9)
Education level

<High school 7 (6.1) 11 (9.6)

College 97 (84.3) 84 (73.0)

>Master's degree 11 (9.6) 20 (17.4)
Marital period (yr) 3.16+0.83

<1 3(2.6)

1-2.9 23 (20.0)

3-4.9 42 (36.5)

25 47 (40.9)
Infertility treatment period (yr) 1.97+0.78

<1 31 (27.0)

1-2.9 61 (53.0)

3-4.9 8 (15.7)

25 5(4.3)
Household income

(1,000 Korean won)

<300 3(2.7)

300-399 22 (19.1)

400-499 22 (19.1)

>500 68 (59.1)
Experienced infertility treatment

method”

No 5 (4.3)

Ovulation induction 89 (77.4)

Intrauterine insemination 63 (54.8)

In vitro fertilization 26 (22.6)

Others 34 (29.6)
Experienced infertility treatment

method within last 3 months”

No 3(11.3)

Ovulation induction 63 (54.8)

Intrauterine insemination 43 (37.4)

In vitro fertilization 27 (23.5)

Others 19 (16.5)

Values are presented as mean +standard deviation (range) or number
(%) unless otherwise stated.
IMultiple response analysis.
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HY RR AEYA = BAM X UHHED: X |2 aet STHE S}

Wl RO W] AEY A, FEHA, FHA PEIF 7] 4T
Ale that 2ok d9) o9 de) AEF A=
A (rho=-.21, p=.011), G o949 FH% FE7(rho=-.38,
p<.001), vj-9-AFe] W] AEH A(rho=.48, p<.001), B]9-AS] 35
A (rho=-.37, p<.001), 8=} 9] &4 PE7H(rho=-.26,
p=.003)°]] o] AUt Fd o9 FEhHA= dd 48y F
2 PE7Hrho=.50, p<.001), ¥j9-=FQ] HQ] AEH A(rho=-21,
p=.013), 1 22}o] ZE) X (rho=.63, p<.001), H]-L-A}9] 342 3
EZ(rho=.37, p<.001)o]] AFo] AT ded og9] 04 P&
78 vl 9Are] 4 AEH A(rho=-.30, p=.001), B}L-A}2] F5

O

L, W eAte] E5

ofl Zgxo] AAKTable 3).

4. 7HEY BY B4

1)

lN' A

q

=1 O

7ho]th[34].
loading), W2
Elg I (discriminant validity),

2ol Hot
42 F7= AAHFE] gt Bt Al wof Higt 3
2 ATl SAHRFY B7H= R A (outer
A3Hd A1Z]|Z(internal consistency reliability), T3
S EFG = (convergent validity) =

shelslqirt.

1) 2

AR

&A= vlARe] 2] P 3H(rho=.48, p<.001)

#(tho=.48, p<.001), HJ9-A10] F44 7k (rho=.55, p<.00L)f B AN Al et A5 9745 A outer weight)o]
Aol ISl oe BN o o HAA ] S8 TRk 2TCH3,
A Y AERAL HOAY FFRH(tho=-48, 9% HAN7E 40 TNl Fol G HPASE AAK, 9%
p<.000), WR$A0] 79 7 (ho=—44, p<.00)] Aol 9IZL  HRIX7} 40 014 70 mgkel Aol CR} AVES] m A\ g
Table 2. Descriptive statistics of research variables (N=230)
. Infertile women (n=115) Spouse (n=115)
Variable - - - - Range of scale
Min-max  Median (IQR) Mean+SD Min-max  Median (IQR) Mean+SD
Infertility stress 1-6
Total 2.15-4.41 3.46 (3.08-3.65) 3.35+0.44 1.63-4.28 3.15(2.83-3.41) 3.09+0.51
Social concern 1.70-4.90 3.50 (3.10-3.70) 3.38+0.60 1.00-4.40 3.20 (2.70-3.50) 3.04+0.65
Sexual concern 1.00-4.75 3.38(2.88-3.88) 3.27+0.78 1.00-4.38 3.00 (2.25-3.38) 2.78+0.79
Relational concern 1.50-4.90 3.40 (2.90-3.60) 3.26+0.56 1.50-4.50 3.20 (2.90-3.60) 3.19+0.62
Rejection of daily life without children 1.13-4.25 2.50 (2.13-2.88) 2.54+0.60 1.13-3.88 2.38 (2.00-2.88) 2.38+0.65
Need to be parents 2.10-6.00 4.20 (3.70-4.50) 4.13+0.64 1.20-5.50 3.80 (3.50-4.20) 3.86+0.68
Dyadic coping 1-5
Total 2.16-4.62 3.67 (3.35-3.85) 3.58+0.38 2.55-5.00 3.90 (3.39-4.12) 3.85+0.54
Dyadic coping by oneself 2.60-4.60 3.53(3.20-3.71) 3.48+0.35  2.53-5.00 3.93 (3.27-4.13) 3.81+0.58
Dyadic coping by partner 2.13-5.00 3.53(3.27-3.67) 3.49+0.38  2.60-5.00 3.93 (3.33-4.20) 3.83+0.59
Subjective happiness 1-7
Total 1.33-7.00 4.67 (4.33-5.67) 4.88+0.93 1.33-7.00 5.00 (4.67-6.00) 5.12+0.50
Relative happiness 1.50-7.00 5.00 (4.50-5.50) 5.00£0.97  1.50-7.00 5.50 (4.50-6.00) 5.22+1.15
Comparative happiness 1.00-7.00 5.00 (4.00-5.00) 4.64+1.16  1.00-7.00 5.00 (4.00-6.00) 4.93+1.33
IQR, interquartile range (25th percentile to 75th percentile); SD, standard deviation.
Table 3. Correlation of research variables (N=230)
. Infertile women Spouse
Variable
1 2 3 4 5 6
Infertile women (n=115) 1. Infertility stress
2. Dyadic coping -.21 (.01)
3. Subjective happiness -.38(<.001) .50 (<.001)
Spouse (n=115) 4. Infertility stress 48 (<.001) -.21(013)  -.30 (.001)
5. Dyadic coping -.37(<.001) .63 (<.001) .48 (<.001)  -.48 (<.001)
6. Subjective happiness -.26 (.003) .37 (<.001)  .55(<.001)  -.44(<.001) .48 (<.001)

Values are presented as rho (p).
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OREERL BRI

798 23 9] o &A 3L Stone-Geisser?] QXFroz dolst
o}, o] Qo] 0=tk S oA BAMST} A Sl o)
3 52 A 7ML e AISAd 2 gro] 3501d 2 ol
SAWE UL, 15= $1F ISR, 02 A2 dSA%
#40] 9he-g UEhdic). AlSHEHo] B85S QST s
2 7He A2 A7o] i Hgeirhe g gt 39-41], 2
AollA AEASde Hedie FAEsEe] Qe 12-362
2 0% outt 2 Zog yeht ojE Al Uk Ao ek
1, 7HAA By 9] AutE el At S Hrkstr] 9%k SRMR -2
072 AukaQl H3r o] 7|22 wHEaldtH(Table 4),

l

(4) a3137] H7}

A7) SPEFTE GRS o1 Y FFEE o
u|tei(34,37,42]. AT 7]7F 0250k Zow 231, 152 F7E, 35
9 ofge]

Be} 29 2 auEslolchi2), £ A7 HREI)E, U
9 WE(12), h9AR] T4 YH7H(09), B ol 5
A7) BB anEs| R Uepgon], W] FETA
(36)=Z avtm37|2 QJtH(Table 4).

b. 7|.A-|x-| Ego' %

2 A2, F 20719 A7 5 971] ZHEo] AXH A
o o9 4 PEZHS WAHSR ot {9t 7Hd 379 A
24U oo il AEHA(P=-.34, p<.001), FQ] 459 5
A (B=.24, p=.006), H}->-A}2] F-5TA(B=.24, p=.007)°]A 2
Hl-9-2to] A PEAS WAHSE ot §-93 7 2719 A&
= oAl ) AEHAP=-.32, p=.017), F%] o439 FEHA
(B=.18, p=.047)0130tt. 'F] 01/49] FFHAE WEHSE Sl 7
gt 7Hd 17119] AR I o9 ¢ 2EHA(B=-.28,
p=.017)°| L, HlLRe] FFHAE WHHSE sk Fofet 71
1719] A== afj9Ate] 1t AEHAB=-.56, p<.001)°] Ut} -5
2 9] w7l Ttol] thgh Folgt 7Hd 2709 ARE dd o9
A 2EH AT Q) o9l A PETO] PA A T oA
9] FEA(P=-.07; 95% CI, -0.13 - -0.00), B>} UG AE
g2k e of o] FhA PEZTLO] Ao A v eAFS] F-F A
(B=-.14; 95% CI, -0.24 — —0.04)& 1= AcH(Table 4, Figure 1).
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9AE oz Az ST By

5 hele] 24
7|aatet Ariaaast opal el BEI} X
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Table 4. Evaluation of structural models and hypothesis test (N=230)

Path B t p f  Adjusted R Q° 959 Cl
Actor effect  Infertility stress (W) — Subjective happiness (W) -.34 3.39 <001 .12 40 .36
Dyadic coping (W) — Subjective happiness (W) .24 253 .006 .08
Partner effect Dyadic coping (M) = Subjective happiness (W) 24 246 .007 .03
Infertility stress (M) — Subjective happiness (W) -01 0.13 .448 .01
Actor effect  Infertility stress (M) — Subjective happiness (M) -32 213 .017 .09 24 12
Dyadic coping (M) — Subjective happiness (M) 19 1.33 .092 .01
Partner effect Dyadic coping (W) = Subjective happiness (M) .18 1.67 .047 .03
Infertility stress (W) — Subjective happiness (M) 09 060 .276 .01
Actor effect  Infertility stress (W) — Dyadic coping (F) -28 213 .017 .07 .08 24
Infertility stress (M) — Dyadic coping (M) -56 6.75 <.001 .36 .36 .32
Partner effect Infertility stress (W) — Dyadic coping (M) -07 072 .235 .02
Infertility stress (M) — Dyadic coping (W) 01 0.05 .479 .00
Actor effect  Infertility stress (W) — Dyadic coping (W) — Subjective happiness (W) -.07 1.69 .046 -0.13 - -0.00
Infertility stress (M) — Dyadic coping (M) — Subjective happiness (M) -.10 1.27 .103 -0.25-0.01
Partner effect Infertility stress (M) — Dyadic coping (M) = Subjective happiness (W) -.14 230 .01 -0.24 - -0.04
Infertility stress (W) — Dyadic coping (M) — Subjective happiness (W) -.02 0.66 .255 -0.06-0.02
Infertility stress (M) — Dyadic coping (W) — Subjective happiness (M) .00 0.05 .482 -0.03-0.04
Infertility stress (W) — Dyadic coping (W) — Subjective happiness (M) -.05 1.13 .129 -0.14-0.01
Infertility stress (W) — Dyadic coping (M) — Subjective happiness (M) -.01 0.48 .315 -0.07-0.01
Infertility stress (M) — Dyadic coping (W) — Subjective happiness (W) .00 0.05 .481 -0.06-0.04
SRMR .07
Cl, confidence interval; M, men; SRMR, standardized root mean square residual; W, women.
TAAR] A=E getetarat shgint. ofof wE =8 A-Arto| o 2717k < 24, ATV 3.16H 02, U9 X 77|7to] Zdojd
3 0] theat Uk, 2% 440] o] Ra4], AE7|7ko0] o] é#—i 2 7ko] ojaka:
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oz vt AgAd+e oy, Fu 5A fARE E st om (5], W] Breks Aotk ApH|o] thet Ry} ogke mo}
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el P AL BT} R SIS U o e Gl S AV ofl I AAAAR 7591

o] UQ] AEF AL 4to] Hof nx]= 7| g bt 905k Abojuk
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AEFASL FRHE JloR HPMM], 1213t A2 # Feol A
HgolAl S23] RAHA & 7He e AT S Qlrk. & A

T 36.14|=2, o] da7]5o] A= 35
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